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TWO NEW RECORD-BREAKING OFFICE 
BUILDINGS IN NEW YORK CITY 


THE SINGER TOWER AND THE CITY INVESTING BUILDING 


SLIGHTLY CONDENSED FROM “ENGINEERING NEWS” 


There has rarely been a period of more than 
a few months in the last decade when the 
„largest office building” was not in process of 
construction in New York City. So rapidly 
has the erection of these immense skyscrapers 
progressed that the interest in the latest one 
has usually not been more than a matter of 
passing moment or an object of interest to the 
sightseeing tourist. 

At present, however, there are four record- 
breaking buildings under construction in New 
York City, the Metropolitan Life tower, the 
Church Street Terminals, the Singer tower and 
the City Investing Building. The first of these 
will have the highest tower in the world, ex- 
cept the Eiffel Tower; the second will have 
the largest floor area ever found in an office 
building; the third, the Singer tower, while a 
few feet lower than the Metropolitan Life 
Tower, will be finished some months before the 
latter and therefore for a short time will hold 
the record for height and the City Investing 
Building will be the tallest building which car- 
ries the major portion of its area to its maxi- 
mum height. 

The half-tone reproduced in the accompa- 
` nying illustration is from a photograph taken 
on Nov. 8, 1907, from the offices of Engineer- 
ing News on the 19th floor of the St. Paul 
Building, about 200 ft. from the ground. The 
view is down Broadway and shows in the fore- 
ground, first the 32-story City Investing Bulld- 
ing at this time about 25 stories high, and be- 


hind it the 41-story tower of the Singer Build- 
ing, practically completed. These two build- 
ings, which will be finished about the same 
time, cover most of the block enclosed by 
Broadway, Liberty street, Cortlandt street and 
Trinity Place. They are being built by sepa- 
rate companies under separate contracts to 
different firms, and although they are not 
alike in any of the details of their construc- 
tion, thelr simultaneous erection on adjoining 
lots and the magnitude of the operations in- 
volved in their construction, lends to them a 
companion interest. For this reason we have 
treated the two in this one article. 
SINGER BUILDING. 
The new Singer Building is a combination 
of two old steel frame buildings on the corner 


of Broadway and Liberty St. with an adjoining 


new structure fronting on Broadway and ex- 
tending back to the same depth as the two old 
lots. The old buildings, originally 11 stories, 
have been raised to 14 stories and the new 
structure consists principally of a 41-story 
tower with a four tier lantern which rises to 
a total height of 612 ft. above the sidewalk, 
some 46 ft. lower than the Metropolitan Life 
tower (see page 114, vol. I., Technical Liter- 
ature), but otherwise the highest piece of con- 
struction on this side of the ocean. The archi- 
tectural treatment of the new portion has been 
made to harmonize with the old, a particularly 
ornate design with a red facing wall trimmed 
with white stone window casings and cornices, 
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The slender square tower, with its gracefully 
tapering cupola and tall lantern lookout, ris- 
ing far above the mass of high buildings of 
lower Manhattan, adds a striking landmark 
to that already picturesque skyline. 

There is a total floor space in the building 
of 9% acres, there being 20,000 sq. ft. avail- 
able on each of the 14 floors of the main por- 
tion and 3,300 sq. ft. on each of the tower 
floors, in no one of which are there any in- 
side rooms. There are four elevators rising 
to the fourteenth floor and four more to the 
35th floor, which is the last floor in the square 
section of the tower. Above this the curved 
cupola rises to the 40th floor, at which point 
the lantern starts. There are really 48 so- 
called tiers or levels of horizontal beams, this 
including certain mezzanine floors and the 
small area landings in the lantern. 

The entire building is of skeleton steel con- 
struction, fireproofed with terra-cotta tiling 
and provided with terra-cotta floor systems 
surfaced with cement. The columns are 
founded on concrete footings sunk by com- 
pressed air caissons some 90 ft. below street 
level to bed rock. Except in three cases these 
concrete footings are arranged so as to each 
carry a pair of columns, the load being dis- 
tributed from the column through cast steel 
bases to a single I-beam grillage, made up in 
some cases of I-beams as large as 24 ins. 

The customary practice is followed by plac- 
ing the concrete footing and I-beam grillage so 
that the differing loads on the two columns 
will center over the center of gravity of the 
footing. In two of the three cases where. a 
single column bears on a footing, small circu- 
lar calssons were driven and in none of these 
three was an I-beam grillage used, the steel 
castings resting directly on the concrete. 

The structural details of the main 14 stories 
have nothing out of the ordinary. The col- 
umns are spaced uniformly at 12 ft. c. to c.. 
connected at right angles by I-beam wall and 
floor beams. The corners and elevator shafts 
are wind braced with diagonals as described 
below, but there is no horizontal floor or wind 
bracing. The columns are made up of a double 
channel section, enlarged, where needed, by 
the addition of flat plates. The largest col- 
umn consists of two 15-in. channels, four 20 x 
%-in., two 20 x %-in., eight 14 x in. and 
two 12 x %-in. plates, a total section of 235 
sq. ins. for a total load of 3,400,000 Ibs. These 
columns have a standard length of 13 ft. 4 
ins. between floors. The outside columns stop 
at the 36th floor, above which outside walls 


are carried on curved double-channels; the in- 
side columns still continuing. Above the 40th 
floor the lantern construction is carried up 
with light angle columns to a smaller cupola 
formed with curved angle columns. A steel 
flag-pole, shown in the illustration, passes 
through the hole in the very top of the cu- 
pola and is anchored in a socket at the 43d 
floor. 

The wind bracing on the tower is of ex- 
traordinary interest. On account of the small 
section of this tower and the necessity for as 
much window space as possible it was deemed 
inadvisable to cross-brace the entire structure 
or even its entire faces. The plan of the tower 
is divided symmetrically into 25 squares each 
12 ft. on a side, by columns running from 
foundation to the beginning of the cupola. The 
tower is wind braced and stiffened by treating 
each one of the corner squares as a separate 
tower and bracing it on all four of its sides by 
crossed diagonal struts. In addition the three 
closed sides of the elevator shafts are treated 
in a similar manner. 

The exterior bracing is arranged differently 
on account of the necessity for Openings. This 
consists of a long and a short panel, each cross- 
braced and with the horizontal members com- 
ing between floors. The windows then occur 
in the openings of the large panels. The brac- 
ing throughout consists of double crossed 
channel beams, with their flanges facing in 
the same direction, one of each set being cut 
and passing the other with a riveted plate. 
Above the 36th story no wind bracing was 
provided. 

In designing the wind bracing in this man- 
ner, that is, in assuming each of these small 
12 x 12-ft. towers to be independently capable 
of taking wind stresses, a theoretical uplift is 
exerted on each of the bases of the columns 
at the corners of the braced towers. To pro- 
vide for this uplift, these columns were an- 
chored into the concrete caissons on which 
they rest. All of the outside columns carry 
an extra dead load due to the weight of the 
brick walls largely exceeding the uplift from 
the wind and therefore no anchors were pro- 
vided for them. 

Each anchorage consists of a small angle- 
iron grillage embedded in each one of the 
caissons as it was built and in such a position 
that when the caisson reached its bearing the 
grillage would be at approximately an eleva- 
tion 60 ft. below datum. To this grillage there 
were fastened flat plates increasing in number 
and in size as they neared the top of the con- 
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THE SINGER AND CITY INVESTING BUILDINGS IN COURSE OF CONSTRUCTION. 

(View taken from the 19th floor of the St. Paul Building, looking down Broadway, Nov. 8, 1907.) 
crete and connected with pins. Originally it straight plumb line, cast rocker-saddles were 
was intended that these connecting bars should provided to be put in about 20 ft. below datum 
be round rods, but owing to delays in manu- by means of which the anchors above could be 


facture these flats were substituted. adjusted into a plumb line. 
As the caissons do not always sink in a From these rockers the anchor is made of 
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two round rods 3% ins. in diameter in four 
of the columns, and 4% ins. in diameter in 
the other anchorages. These rods pass by the 
grillage between the I-beams and Outside the 
cast-steel bases up to a saddle riveted to the 
column. 

This saddle consists of a block, spanning 
the heavily plated ribs which are riveted up 
the column for a distance of from three to 
five feet, varying on the different anchorages. 
These saddle blocks are notched on both sides 
so as to engage with similar lugs on the ribs 
and thus make a firm, immovable bearing. 

In those columns, where the span blocks 
have but two vertical ribs, a lower lug or pro- 
jection is provided to give additional strength. 
The anchor rods pass through these blocks and 
are fastened thereto with nuts and washers 
which are easily accessible and can be inspected 
and tightened at any time. 

Up to the present, when the entire steel 
work is finished and the brick face walls up 
to within a few stories of the top, this.system 
of wind bracing has proved remarkably effi- 
cient; the tower is one of the stiffest steel 
structures in New York City. 

The steel construction is in many ways pe- 
culiar, particularly in the treatment of the 
wind stresses. There has never been an ex- 
actly similar solution of the problem, although 
it is true that there has never been precisely 
this same problem of a very high and slender 
steel tower used for office purposes. 

l Throughout the work it is evident that it is 

an architect’s design in which structural de- 
tail has been subordinated to architectural con- 
siderations This is noticeable in the trumpet 
arch construction at the 34th floor just below 
the bay windows of the upper cupola. This 
has the appearance of a stone arch capable in 
itself of sustaining its own thrust but in real- 
ity the overhang was so great that the con- 
sulting structural engineers required a series 
of cantilevered beams to be built out above 
the arch and each voussoir to be hung from a 
beam by rods wedged into dog holes cut in the 
upper face of the stone. As the abutment of 
this heavy arch was originally only an 18-in. 
stone, the design was, at least, bold. 

The Singer Building is being erected by the 
Singer Manufacturing Co. The architect is 
Mr. Ernest Flagg, to whom is due the entire 
design and supervision of the structure. 
Messrs. Boller and Hodge are consulting engi- 
neers on the structural work. The Foundation 
Co. of America had the foundation contract 
and Milliken Bros. the structural steel work. 


stances. 


CITY INVESTING BUILDING. 

This building occupies the entire frontage 
of the south side of Cortlandt St., between 
Broadway and Trinity Place, but owing to dif- 
ficulties in obtaining the corner property at 
Broadway and also to the architectural treat- 
ment of the light shafts, which are recesses in 
the front of the building instead of the usual 
interior shafts, the plan of the building is 
singularly irregular. The main building rises 
to a height of 25 stories, capped on the nar- 
row Broadway front by a small tower, and 
that portion between the Cortlandt St. wings 
reaches, for a section about 70 ft. square, to 
a height of 32 stories, the last three stories of 
which are in a sloping gable, rising about 400 
ft. above the street. It is of the usual steel 
construction, faced with white stone for the 
first six stories and above that with white 
brick and terra-cotta trimmings. The most 
striking architectural feature of the building 
is a three-story arcade which extends from the 
Broadway front clear through the building to 
Trinity Place. This arcade opens into Broad- 
way in a magnificent arched portal, the artis- 
tic treatment of which makes it one of the 
finest entrances ever placed in a building of 
this sort. 


Owing to the proximity of existine hnildings 
and to the simultaneous erection of the aa- 
joining Singer Building, some portions of the 
old parts of which had to be underpinned, 
considerable difficulty was experienced in lay- 
ing the foundations. The column footings 
were all carried down from the basement level, 
about 30 ft. below the street, to a few feet 
below hard pan, by the use of compressed air 
caissons filled with concrete. Each of the in- 
terior columns foots on a single square conr 
crete base for which small caissons were used. 
As the wall columns rested on grillages which 
cantilevered over from adjacent footings, these 
latter were much larger and rectangular in 
shape. The steel bases and cantilever girders 
which carry the columns are described below. 

The structural features of the building do 
not vary from ordinary practice in many in- 
Some of the details which are unique 
or worthy of description on account of their 
magnitude are noted below. In general the 
structure consists of columns spaced about 22 
ft. c. to c., connected in the walls and in the 
main girders by floor girders of twin I-beams 
which in turn are connected by single floor 
beams of I section. The first two floors are 
each 22 ft. high and above that the floor spac- 
ing is 14 ft. All the plan layout is rectangu- 
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lar with the exception of the peculiar radial 
beams at the elevator shaft and the corners 
of the Cortlandt St. wings. The special points 
of interest in the design are the heavy founda- 
tion bearing-girders, the cast-steel shoes, the 
bracing over the arcade, the wind-bracing and 
the columns; the latter on account of the re- 
awakened interest in large columns since the 
fall of the Quebec Bridge. 

The immense girders on which the outside 
columns rest are founded on I-beam grillages 
set in the concrete of the caisson-filled foot- 
ings. A cantilevered column bearing is used 
at the inside face of the building where the 
adjoining foundations of the Singer Building 
prohibited the sinking of caissons. 

These girders are made up of three heavy 
plate girders, 84 ins. deep with flanges of 8 x 
8-in. angles and two %-in. plates and a web 
of one 56 -in. and two ‘/,,-in. plates. They are 
heavily stiffened under the columns with 6 x 
3%-in. angles. The girders are bedded in ce- 
ment grout on the I-beams. The columns rest 
on steel castings resting in turn on hot pressed 
plates on the girder upper flanges. 

The footing girders at the Broadway 
wing under the arcade are the largest 
footing girders used in the building. They 
are made up of three plate girders, each 96 
ins. deep, with a web of one %-in. and two 
s/,-in. plates and flanges of 8 x 8-in. angles 
with three 1-in. cover plates. Their general 
details are similar to the cantilevered beams 
noted above, but owing to the two columns be- 
ing so close together, the ends of the girders 
are provided with extra heavy stiffening. 

The interior columns are founded on single 
grillages, made up of one or two crossed I- 
beams carrying a cast steel shoe. The smaller 
of these shoes were cast in one piece as is the 
customary practice, but owing to the danger in 
casting and the liability of shrinkage cracks 
in large masses, the heavy castings were made 
in two pieces. . 

These latter consist of two separate webbed 
castings, each planed on both horizontal faces 
and bolted together so that the general pyra- 
midal shape will spread the stresses to the 
concrete footings. These separated castings 
have given the greatest satisfaction, there has 
not been the slightest trouble in casting and 
the details of setting and moving have been 
greatly simplified over the methods in use in 
similar single castings. 


On account of the arcade through the build- . 
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ing, the Broadway wing above the third floor 
is carried upon plate girders spanning the ar- 
cade and resting on extra heavy side columns. 
The side columns, founded on the grillage, are 
formed of two regulation section columns, act- 
ing as one, tied together beneath the first floor 
by a lacing and from the first to the third 
floor by a diaphragm plate. The third floor, 
with its bearing columns, is carried upon these 
side double columns on a plate girder about 
32 ft. long and 87 ins. deep, made up of flanges 
with 8 x 8 x %-in. angles and two %-in. plates 
and of two %-in. webs, riveted to opposite 
sides of each flange angle. These girders are 
braced together by a heavy truss made up of 
I-beams and angles. A curved bracket trans- 
mits the reaction into the columns. 

The wind stresses are taken up by an in- 
creased rigidity of the rectangular connection 
between the wall columns and beams. That 
is, the inside half of the flanges of each twin 
I-beam is cut away where the beams cross a 
wall column and the web of the beams riveted, 
with as many rivets as the area will take, to 
the vertical side plates of the column. Hori- 
zontal stiffening plates are then riveted to the 
remaining half of the floor team flange to 
make up for the material removed. This makes 
a remarkably stiff connection capable in itself, 
without the use of any other diagonal or knee 
bracing to take up wind stresses. This method 
has been previously used by the consulting en- 
gineers on the Trinity Building with great 
success in stiffening the structure. The largest 
section of one of the typical heavy columns 
used from the sub-basement to the 32d floor, 
is that at the sub-basement; it has a maximum 
area of 253.6 sq. ins. to carry a load of 1,719 
tons. In the design of this column, wherever 
a change in section occurs, the superposed col- 
umn always has at least its own full area to 
bear upon; that is, the taper is on the outside 
and only in a few instances does the section 
span an opening in the one next below it. The 
building is being erected, at an estimated cost 
of $10,000,000, by the City Investing Co. of 
New York. The architect is Mr. Francis H. 
Kimball, the consulting structural engineers 
Messrs. Weiskopf & Stern, and the general 
contractors the Hedden Construction Co. The 
O’Rourke Engineering Construction Co. put in 
the foundations and the steel work is being 
erected by Messrs. Post & McCord. The build- 
ing is expected to be ready for occupancy by 
May, 1908. 


CONTROL OF INTERNAL COMBUSTION IN 
GAS ENGINES* 


By PROFESSOR CHARLES EDWARD LUCKE 


One of the primary prerequisites for close 
engine control or regulation, be that engine 
a steam engine, a gas engine or any other kind 
of motor, is absolute constancy of cyclic effort 
= with a fixed position of the controlling mech- 
anism. The promptness with which a change 
of effort will follow a change of setting of the 
governing or regulating gear depends among 
‘other things upon the cycle of operations to be 
carried out in the cylinder, and, in the case of 
gas engines, the cycle is such that much time 
may elapse between a governor movement and 
the controlling effect desired. This has been 
clearly pointed out in many papers and as or- 
dinarily called cyclic influence“ it is well 
understood. 

It is the object of this paper to examine into 
the conditions under which constancy of effort 
may or may not be obtained with constancy 
of setting of the governor and valve gear. It 
is possible in gas engines to get many different 
indicator cards at apparently constant external 
load, the differences indicating differences of 
effort and in most gas engines, even with the 
mechanism for controlling the engine fixed in 
position, the same variation of indicated effect 
may be observed. The differences which will 
appear on the indicator card for apparently 
identical conditions are not differences in com- 
pression, suction or exhaust lines, but almost 
entirely differences of combustion and expan- 
sion lines, or as the expansion line position is 
fixed by the combustion line, it may be said 
that the differences are due entirely to varia- 
tions in combustion lines. 

It would appear, therefore, that because 
combustion lines in gas engines are not iden- 
tical for apparently identical conditions of the 
mechanism that we have failed to control this 
combustion in a manner required by everyday 
practice in the use and application of gas en- 
gines. Whether, however, this failure is due 
to ignorance on the part of designers, or 
whether the end sought is in opposition to nat- 
ural phenomena, will not appear without 
analysis. 


From a paper presented at the New York Meeting 
(December, 1907) of The American Society of Mechanicai 
Engineers. 


An examination of the indicator cards here 
presented and many others of a similar kind 
that every gas engine experimenter has found 
at some time or other will indicate that the 
variations in the combustion line are prin- 
cipally of three sorts, running one into the 
other; first, there may be too early a begin- 
ning of the combustion line or preignition, 
which comes and goes sometimes in the most 
puzzling fashion, but which at other times can 
be traced to a removable cause and elimin- 
ated; secondly, with an absolute constant ig- 
nition and smooth lines successive strokes may 
indicate a displacement of whole or part of 
the combustion line. This is a mixture varia- 
tion effect. Thirdly, there may be at some 
time violent waves or even mild waves differ- 
ing on successive strokes, passing away and 
recurring at times, and at other times per- 
sistently present. This is the phenomenon of 
the explosive wave. 

MIXTURE EFFECTS. 

A variation of mixture may affect the com- 
bustion line through a change in the rate of 
propagation, which results from changes in 
mixture proportion considered in conjunction 
with piston speed. A slow burning mixture 
will tend to give a flatter combustion line with 
a fixed piston speed than a fast mixture. Like- 
wise, a mixture may begin to burn rapidly and 
finish slowly, giving succeeding combustion 
lines which coincide in part, but which vary 
toward the end where the combustion line 
runs into the expansion Hne from the dilution 
of the last part of the charge by early pro- 
duced neutral gases. Through excessive dilu- 
tion of some part of the mixture in the cyl- 
inder, which it must be understood is probably 
not homogeneous, some of the gas may not 
burn and on succeeding strokes the diffusion 
may be more or less complete than before, al- 
lowing the incompleteness of the combustion 
to vary toward the end of the process. The 
actual mixture under combustion consists not 
merely of air and gas, but rather air, gas and 
burnt or neutral gases. Any variation of pro- 
portion of the quantity of air, gas or burnt 
gases to the whole that may occur will produce 
variations in combustion lines, but variations 
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in combustion lines may just as well occur 
when the proportions of totals are constant, 
through lack of homogeneity of the mixture 
on successive strokes. 

Excluding for the moment a consideration 
of neutral products the problem of securing 
a proper proportion of air to gas in the cylin- 
der is one of orifice flow, and the failure to 
secure it may be analyzed on the basis of the 
laws covering orifice flow. In this connection 
it must be remembered that it is not volume 
proportions that are most important, but 
rather weight proportions, since it is a definite 
weight of air that is required to burn a definite 
weight of gas, although volume proportional- 
ity will follow if the pressure and temperature 
of both the air and the gas are constant and 
the same, which unfortunately is seldom true. 
The orifices through which the air and gas 
flow separately to form the mixture are of very 
peculiar forms, as a rule, and not the same 
either in size or form so that the laws of varia- 
tion of proportion are reducible to the laws of 
variation in the weight of air per pound of gas 
flowing through separate orifices of different 
form and size at probably different tempera- 
tures and with different pressure drops or 
pressure heads. 

It is well known that the coefficient of efflux 
for the flow of gases through orifices varies 
with the size of opening, shape of opening and 
velocity of flow or pressure head. Air enters 
the engine cylinder under the influence of a 
pressure head represented by the cylinder 
vacuum. The gas, however, has a pressure 
higher than atmosphere if pressure gas 
and lower than atmosphere if suction 
producer gas, so that while the head 
causing the flow of air is tbe cylinder 
vacuum alone, the head causing the flow of 
gas when under pressures is the sum of the 
cylinder vacuum head and its own pressure 
head, and when under suction is the difference 
between the cylinder vacuum and the gas pipe 
vacuum. Gas pressures are, moreover, never 
constant in practice nor will any of the gas 
pressure regulators proposed and used make 
them constant nor reduce them uniformly to 
atmosphere because they always involve 
inertia effects of moving solid parts and of the 
gas itself. 

With a fixed opening the cylinder vacuum 
head acting on the orifices is a variable be- 
2ause piston speed in engines varies from zero 
to a maximum and back to zero for every suc- 
tion stroke. This variable vacuum head with 


fixed gas pressure head either positive or nega- 
tive causes a variation in the ratio of the total 
head on the gas orifice to the total head on the 
air orifice and hence has the effect on varying 
proportions of air to gas throughout the 
stroke. In addition to this, whenever the gas 
is under pressure, and the opening fixed, the 
idle engine period, that is, the period of no 
suction, allows time for the pressure gas to 
flow past the orifice and collect in the alr 
chamber, which would tend to make the mix- 
ture rich in gas at the beginning of the next 
stroke. 

Intermittence of flow is another element 
which enters into the variation of proportion 
because it brings into play the inertia of the 
gas and the inertia of the alr. A stream of 
air or gas cannot be started or stopped in- 
stantly, and as the masses to be moved are 
not the same the inertia will not be the same 
for the two, and one will tend thereby to lead 
in its flow over the other one, that which has 
the smaller mass leading. At the end of suc- 
tion that which has the greater mass will con- 
tinue its motion for the longer time. 

It appears, therefore, to be an extremely dif- 
ficult proposition, viewed entirely independent 
of the gas engine, to secure constant weight 
proportion between two gases flowing through 
two orifices into a partial vacuum through 
openings of different sizes and shape under 
heads compounded of the vacuum and the gas 
pressure with variable rates of flow, changes 
of barometer, gas pressure and the tempera- 
ture of both gases and it is not surprising that 
variations occur, but rather more surprising 
that the results are as uniform as they are. 
After having proportioned the air and the gas, 
the mechanism delivers it into a cylinder 
through a valve to an irregular head or clear- 
ance space where it mixes more or less uni- 
formly with the neutral gases there. These 
residual gases may have the same composition 
on successive strokes or may not, depending 
upon a variety of circumstances, some uncon- 
trollable, such as diffusion, others under prac- 
tical control, such as point of ignition and 
back pressure. It is to be distinctly under- 
stood that the mixture variations which occur 
in a hit-and-miss governed engine, before and 
after misses when the combustion chamber 
contains in the one case air after a miss and 
in another case burnt gases after an explosion, 
are excluded from this discussion and only the 
variations which occur in engines operating 
under steady and uniform conditions included. 


EXPLOSIVE WAVES. 

The French scientist, Berthelot, gave tha 
name explosive wave” to a certain phenom- 
enon observed in the combustion of explosive 
mixtures, which phenomenon was later more 


fully investigated by Mallard and Le Chatelier 


in Recherches Experimentales et Theoriques 
sur la Combustion des Melanges Gazeux Ex- 
plosifs, and in recent years by Dixon and 
Bradshaw, Crussard and many others, which 
phenomenon may easily occur and does occur 
in gas engine cylinders. In some cases it is 
possible to define the conditions which will 
produce it and in other cases it is not. Ex- 
amining the rate of propagation through a 
tube it is found that at times the propagation 
is uniform, at times mildly undulatory, indi- 
cated by waves of small amplitude, and at 


times violently undulatory, indicated by 
waves of great amplitude accompanied 
by shock and sound. This violently, 


undulatory propagation has an extremely high 
rate and can be produced whenever there is 
a violent agitation of the mixture about to be 
ignited. 

One sort of agitation producing this result 
and in use by early experimenters was a small 
stream of the mixture impinging into the main 
mass. An apparently different agitation 
though probably identical, studied especially 
by later experimenters is a pressure wave or 
compression wave. It can be shown that if 
combustion be started in a tube, closed at one 
end, waves may set up so violent as to cause 
extinction before the passage through the tube 
is completed. In this case the agitation is a 
result of a compression wave produced by the 
combustion itself. In engine cylinders this 
same sort of wave may exist. The motion of 
the piston itself during compression produces 
a compression wave which advances before it 
through the mixture and which probably re- 
flects and superimposes or neutralizes, as acci- 
dent may dictate, so that the entire mass is in 
a process of agitation during compression. 

Inflammation started in such a mixture agi- 
tated either by streams of gas as the result of 
pockets in the combustion chamber or by com- 
pression waves, will sometimes be very violent, 
giving a true explosive wave, but may not 
exist at all. This seems to indicate that the 
violent momentary pressures of the explosive 
wave crest result only, when advancing waves 
superimpose one on another and synchronize 
with their reflections. 

A simple experiment that can be performed 
by anyone will yield explosive waves of this 
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sort on any gas engine if between the indicator 
and the engine cylinder there be connected a 
pocket with a small throat, which may be 
made of pipe fittings. An engine which gives 
a perfectly smooth combustion line without 
such a pocket will give with the pocket explos- 
ive waves even when the ignition is quite late. 
In nearly every engine these waves will be pro- 
duced when the ignition takes place before 
dead center, that is, during the time when the 
mass is agitated by compression waves from 
the piston. 

These pressure waves are not to be confused 
with the occasional fluctuations of the indica- 
tor pencil due to the natural period of vibra- 
tion of the piston and parallel motion of the 
indicator, although, according to my experi- 
ence, the confusion is more likely to be ths 
other way, the vibration of the indicator parts 
being more often the only explanation for the 
waves that are found. 

PREIGNITION. 

Whenever on compression a mixture ignites 
itself before dead center the phenomenon is 
called ‘‘preignition.’’ Besides the many known 
easily avoidable causes, there are some that 
are difficult to understand. Any inward pro- 
jecting part, such as a piece of asbestos gasket 
or rough edge of the casting, a bolt head, nut, 
piston compression plate, carbonized oil or 
possibly an ignitor, may get so overheated as 
to cause ignition. The compression causes a 
temperature increase, measured by the degree 
of the compression so that all parts of the 
gaseous mixture, except those directly in con- 
tact with cold walls, will suffer the same tem- 
perature rise, due to the compression. If 
there is near any particle of mixture ‘another 
source of heat than the compression the tem- 
perature at that place will rise higher and may 
rise so much higher as to cause an ignition. 
It may be also that lack of homogeneity in the 
mixture will result in zones where the mixture 
has a lower temperature of ignition than at 
other places, for example, in places where lu- 
bricating oil is vaporizing or in the case of 
gasoline where the mixture is a little more 
rich in gasoline. This is another cause. In 
spite, however, of these traceable causes there 
seem to be some others, and these are mostly 
associated with the percentage of hydrogen in 
the gas. 

At one time it was believed that the tem- 
perature of ignition of hydrogen was so low 
that the addition of hydrogen to a gas not 
previously containing it would lower the tem- 
perature of ignition of the mass, and design- 
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ers, including the writer, went so far as to an- 
nounce figures for the reduction of compres- 
sion for each per cent. of hydrogen present 
that was necessary to prevent preignitions. 

Repeated experiments by the different en- 
gine builders and by engineers not associated 
with the building of engines point conclusively 
to the fact that preignition may occur when 
the percentage of hydrogen is low and may 
not occur when it is high and again may occur 
when it is high and may not when it is low 
for a given engine running on a given com- 
pression, but there seems to be substantial 
agreement on the statement that if the hydro- 
gen were absent there would be no preignition 
at this compression. 

A considerably detailed investigation car- 
ried on partly in the laboratory at Columbia 
and partly in the field seemed to indicate that 
it was not the percentage of hydrogen in the 
gas that fixed the tendency to preignite, but 
rather some ratio of the hydrogen to the other 
elements present. The remedies applied com- 
monly for preignition troubles are twofold: 
first, a reduction in compression; second, an 
introduction of neutral elements, such as water 
to be vaporized into steam, steam itself or 
cooled and purified exhaust gases. This prac- 
tice introduces greater variations in the mix- 
tures than it is desirable to have, and is justi- 
fied only in emergency, that the engine may 
continue to run. 

Results of experiments made by Dr. K. G. 
Falk explain the apparent inconsistency be- 
tween percentage of hydrogen in the gas and 
the conditions of preignition. It appears from 
his figures given for the temperature of igni- 
tion that in a producer gas containing hydro- 
gen and CO with various neutrals mixed with 
oxygen the temperature of ignition does not 
depend on either the hydrogen necessarily nor 
the CO necessarily in the mixture, but on the 
relation that one of these bears to the oxygen 
present and which one can be determined only 
by computing the temperatures of ignition for 
the value and taking that value which is 
lower. One very significant fact in addition 
to the above is brought out by these results, 
and that is that the ignition temperatures and 
compressions formed are all very much higher 
than those used in engines. No ordinary en- 
gine uses compression anywhere near those 
determined for preignition. 

It is evident, therefore, that as preignitions 
occur they are due not only to the compres- 
sion, but also to other sources of heat. The 
interior parts must be hot enough in places to 
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materially augment the temperatures produced 
by compression alone. As the final tempera- 
ture, due to compression, bears a fixed rela- 
tion to the initial temperature for any given 
compression that final temperature may be 
made higher not only by heat additions dur- 
ing the compression, but by a higher initial 
temperature. High temperature burnt gases 
retained in the cylinder are, therefore, detri- 
mental and scavenging would be an assist- 
ance, but it is doubtful if initial temperatures 
are high enough in actual engines to account 
for the preignitions which occur, judged in the 
light of these ignition temperatures measured, 
and it is, therefore, extremely likely that all 
heat effects, not necessarily for the entire cyl- 
inder, but for some part, are the real causes 
and in addition the occasional presence of a 
certain sensitive proportion between oxygen 
and either CO or hydrogen. 

The solution of the problem of controlling 
preignition resolves itself into three parts: (a) 
Maintenance of proportion of the elements of 
the mixture to those having the higher tem- 
perature of ignition, provided this mixture will 
still contain enough oxygen to burn all the 
fuel present; (b) Care in securing as low an 
initial temperature of the mixture as possible 
by maintaining inlet passages cool and purg- 
ing the cylinder as completely as possible of 
burnt gases. This also involves the mainten- 
ance of early ignition to reduce final release 
temperatures; (c) Care in designing the ma- 
chine so that interior parts shall be as well 
cooled and as uniformly cooled as possible. 
A well cooled cylinder with one spot, such 
as a nut, poorly cooled may just as well be 
poorly cooled throughout. 

The prevention of explosive waves entirely 
in engine cylinders seems to be impossible. 
They can be avoided to a large extent ana 
practically eliminated by giving attention to 
the form of the combustion chamber and to 
the method of igniting so as to avoid the gen- 
eration of suecessive waves that might super- 
impose, but precisely how this is to be done 
cannot be said at this time, and more re- 
search will be required before a solution is 
possible. It may appear in the light of com- 
plete information that no solution will ever 
be possible. 

The maintenance of uniform cylinder mix- 
tures involving, as it does, first, the correct 
and positive proportioning of air to gas, and 
later, the uniform mixing of this primary mix- 
ture with the burnt cylinder gases in always 
constant quantities, is a thing which is abso- 
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lutely impossible with the present type of en- 
gine. Careful design can do much, but I feel 
it cannot overcome, so long as present types 
are adhered to, the numerous difficulties here 
presented. 

These three phases of the general subject of 
our lack of control of internal combustion in 
exploding engines, namely, the maintenance 


of mixture proportions, the elimination of ex- 
plosive waves and preignitions are all worthy 
of much study and are all difficult problems in 
themselves. It is hoped that in this presenta- 
tion of the conditions to be met that designers 
and builders of these engines, as well as the 
users, may be led to continue the investiga- 
tions and to announce their results. 


THE FIELD OF THE MECHANICAL 
ENGINEER“ 


By F. R. HUTTON, EM., Sc.D. 


The convening of the American Society 
of Mechanical Engineers for its annual meet- 
ing in the splendid building devoted to the 
needs and uses of such a society makes it ap- 
pear fitting to consider, in the opening ad- 
dress, the field of the Mechanical Engineer. 
What is the mechanical engineer at the open- 
ing of the twentieth century? 

In seeking a defensible definition of the me- 
chanical engineer in these days, which are 
those of specialization on the one hand and of 
broadening scope upon the other, there are 
several courses open. The first and obvious 
one is to rest upon authority and inheritance 
and to follow recorded standards which have 
some vogue or acceptance. A second is to 
gain definiteness of thought by differentiating 
the mechanical engineer from other special- 
ists by noting what lines of professional ac- 
tivity are not his. A third method is to 
scrutinize the list of membership in the so- 
ciety and so divide the members into groups 
as to generalize therefrom as to what the 
man is doing who is or claims to be a me- 
chanical engineer. 

In turning to the historical definition, or 
that which has its authority from long usage, 
the stately language of Tredgold of England 
always claims first place as of right. At a 
meeting of the Council of the Institution of 
Civil Engineers of Great Britain on Decem- 
ber 29, 1827, Mr. Tredgold, Honorary Mem- 
ber of the Institution, was requested by reso- 
lution, to “give a description of what a Civil 
Engineer is,“ in order that this description 
might be embodied in the petition for a char- 
ter for such a body. Mr. Tredgold’s historic 
definition is: 


From the Presidential Address at the New York Meet- 
ing (December, 1907) of The American Society of Me- 
chanical Engineers. 


“Civil Engineering is the art of directing 
the great sources of power in Nature for the 
use and convenience of man.” He amplifies 
this by adding that it is a practical applica- 
tion of the most important principles of nat- 
ural law, and has among its objects that of 
improving the means of production and of traf- 
fic for external and internal trade, such appli- 
cations being directed to the construction and 
management of roads, bridges, railroads, aque- 
ducts, canals, river navigation, docks and store 
houses, ports, harbors, breakwaters, moles and 
lighthouses. He includes also the protection 
of property from injury by natural forces, as 
in the defense of tracts of land from encroach- 
ments by sea or rivers; the direction of 
streams and rivers for use either as powers to 
work machines or as supplies for towns or 
for irrigation, as well as the removal of nox- 
ious accumulations as by drainage. He touches 
also upon navigation by artificial power for 
the purposes of commerce, and adds that the 
scope of utility of Engineering will be in- 
creased with every discovery in natural law 
and physics, and its resources with every in- 
vention in mechanical and chemical art. The 
Charter of the Institution repeats the Tredgold 
wording, and describes the profession of the 
civil engineer as the art of directing the great 
sources of power in nature for the use and con- 
venience of man, as the means of production 
and of traffic in states both for external and 
internal trade as applied in the construction 
of roads and bridges, aqueducts, canals, river 
navigation and docks for internal intercourse 
and exchange and in the construction and 
adaptation of machinery and in the drainage 
of cities and towns.“ 

In comment upon this definition it may be 
observed: 
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It should receive the respectful homage 
which is due to a great achievement. Its 
breadth and comprehensiveness show us how 
great was the man who created it, and so early 
in our industrial history. By suitably extend- 
ing the meaning of its terms and by reading 
into them the fuller significances of the later 
years, the definition is still defensible for what 
it can be made to cover. We have not out- 
grown it yet, by any means. 

It should be regarded as a definition of En- 
gineering in its broad and comprehensive 
sense, and should not be used to apply only to 
that specialized department of the profession 
to which in America the term civil engineer- 
ing is applied in education and in popular use. 
What Mr. Tredgold meant was the profession 
of the civilian practitioner of engineering, as 
distinguished from the military engineer, the 
latter being concerned with the special prob- 
lems of the fortress and the work of the army. 
The civilian and the military engineer have 
much the same problems in any case, and the 
miiltary engineer in the field of ordnance be- 
comes perforce a mechanical engineer of high 
order, but the purpose of the Tredgold defini- 
tion was to form the basis of a charter for an 
organization of civilians as differentiated from 
employees of the British Government in their 
own engineering field; and the qualifying word 
applied to the engineer should be so under- 
stood in the light of its purpose. 

In the third place, it should be noted that 
this definition of engineering as practiced by 
the civilian was given in the infancy or at the 
birth of the modern industrial epoch in which 
we are now living. This constitutes an ele- 
ment of the admiration we must feel for the 
greatness of its creator, that under these con- 
ditions he should have seen so far, but the fact 
is also responsible for the limitations which 
are suggested by it and which must be re- 
moved in the light of our present clearer 
vision. The year 1827 was two years in ad- 
vance of the competition at Rainhill, where 
Stephenson won fame for the solution of the 
motive power problem of the railway: the first 
power driven steamboats on the Thames had 
been struggling against the tides only since 
1813, and Dr. Dionysius Lardner had convinced 
all conservatives that the consumption of fuel 
as the standard then existed would preclude all 
successful working of long distance marine 
service such as across the Atlantic Ocean or 
around the Cape. The machine tool was still 
a small thing, whose tools were held by hand 
to the work to be done. Engineers were highly 
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pleased when the fit of the engine- piston in the 
bore of the cylinder was so close that at no 
point in its circumference or traverse could 
you drop a shilling through the space between 
the two.“ The mining of England while im- 
portant, relatively, was yet limited for lack of 
shaft-machinery and was largely or entirely 
carried On by mine-bosses of experience. Fara- 
day had yet four years to labor before he made 
his historic discovery of the electric current 
induced by motion before the pole of the mag- 
net. The metallurgist and chemical engineer 
could only come into being when the needs 
of a community, built upon industrial produc- 
tion with cheap power at its base, should have 
called for him. What did exist were mills 
driven by water-power: the iron works built 
upon the puddling and rolling processes origin- 
ated by Henry Cort, and the achievements of 
Boulton and Watt in respect to stationary 
steam engines. Nasmyth with the steam 
hammer and the large machine tool were still 
in the future; but most of all and most signi- 
ficant cf all from the present point of view, the 
idea of manufacturing or production upon a 
large scale, in factories or shops where great 
groups of productive machinery were gathered 
together to be served by a common source of 
mechanical power had not yet been born. The 
industrial community or civilization made pos- 
sible and present by the combined achieve- 
ment of the physicist, the mechanical engineer 
and the electrical engineer, in whose power- 
house and from it are liberated, generated and 
transmitted the vast volumes now in use of 
industrial energy is truly dependent upon the 
powers of nature controlled and directed by 
engineers. The implication is, however, that 
these furies of nature are in existence and 
active and are awaiting contro] and direction. 
The definition is silent upon that group of 
engineers concerned with the liberation, the 
generation and the transmission of forces 
which are potential and are not realized in 
nature until in accordance with the natural 
law some engineer has caused them to appear. 

The inclusion of the powers of nature within 
the scope of the elements of the profession ot 
engineering carries with it the utilizing of the 
resisting forces created in the materials of 
engineering when such powers are exerted to 
deform them. Engineering, therefore, correctly 
covers the creation of structures to resist the 
dynamic action of forces, meeting by the prin- 
ciples of statics the impact or action of im- 
pressed energy. The definition might properly 
be extended, therefore, to cover both the adap- 
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tation of the physical properties of the ma- 
terials of nature or manufacture to the with- 
standing of stress, and the direction and con- 
trol of forces. 

Finally, he who commits himself to the 
splendid Tredgold definition must take its al- 
leged defect with its excellency. It is that it 
includes as engineers not alone those who cre- 
ate and install apparatus to control and use 
the powers of nature, but those also who direct 
and control the machines or apparatus when 
created and installed. This will include those 
whom I will call “co-ordinators of design,“ 
who take the boilers, engines, dynamos, con- 
densing apparatus, piping and pumps which 
are on the market, and combine these into a 
consistent whole. They have not designed any, 
of the units themselves, or created a new 
machine, but they have created a power-house, 
and are utilizing the powers of nature for the 
use and convenience of man. Somewhat un- 
der the same category is he who receives the 
finished power-house with all its units 
from the foregoing type of engineer and his 
allies, the contractors who have done the con- 
struction work, and is then and thereafter 
entrusted with its up-keep, repair and con- 
tinuous operation. Such a man also directs 
and controls the powers of nature, albeit on 
a less exalted plane than the creator or de- 
signer or the co-ordinator. There are those 
who would make the co-ordinator appear as 
a mere purchasing agent, and the operator as 
a mere craftsman, and neither an engineer. I 
cannot agree with them, believing that their 
function calls for skill and acquirement of a 
high order. The historic definition unques- 
tionably provides for them. 

If the writer may modestly put forward a 
suggestion for a revision of the historic defini- 
tion, he would word it: ‘‘The Engineer is he 
who by science and by art so adapts and ap- 
plies the physical properties of matter and so 
controls and directs the forces which act 
through them as to serve the use and conven- 
ience of man, and to advance his economic and 
material welfare.’’ 

It may be of interest to add that the ac- 
cepted dictionaries of the day, the Century and 
Standard, define the engineer as one versed 
or skilled in the principles and practice of any 
department or branch of engineering, deriving 
the word from older forms which means he 
who makes or uses an engine. Engineering 
is further explained as the science and art of 
making, building or using machines and en- 
gines; or of designing and constructing public 


works or the like, requiring special knowledge 
of materials, machinery and the laws and prin- 
ciples of mechanics. Both give as a secondary 
meaning one who runs or manages an engine. 
Both the French and the Germans avoid this 
latter double use of the word by calling the 
practitioner of this sort of engineering a 
‘*machiniste”’’ or a ‘‘maschinist.’”’ The French 
also have the word “‘mechanicien.’’ The dic- 
tionary phrases are a little hard on the mining 
engineer, for example, who is scarcely visible 
in the description. | l 

This leads up naturally to the differentia- 
tion of the mechanical engineer from those 
versed and skilled in other branches. 

In making the following classification it is 
obvious that unanimity cannot be secured from 
all as respects the number of branches to be 
recognized. With this apology and for the 
purpose in hand there are at least thirteen: 

The mining engineer, as well as his close ally, 
the metallurgical engineer, is concerned with 
the discovery and the winning and extraction 
from the earth of its buried treasures of oil, 
fuel and rock. He touches the geologist and min- 
eralogist on one side of his functions and the 
chemist upon the other. Midway he allies 
himself to the mechanical engineer for the 
power to overcome his resistances and to the 
electrical engineer for its convenient transmis- 
sion to the working-point. If he concentrates 
his ore after winning it from the earth he 
calls again for his machinery upon the me- 
chanical engineer. His profession passes at 
one limit into the craft of the quarry man; 
and the other, he calls on the art of the civil 
engineer for his tunnels and for his shafts; 
or the tunneling and shaft work of the civil 
engineer is done for him by the miner. The 
metallurgical engineer, who transforms the 
crude Ore into marketable metal or into the 
merchant form or structural shape, is allied 
to the chemist upon the one side for his 
processes and to the mechanical engineer upon 
the other for his machinery. The electrical 
engineer is more and more furnishing him 
the energy for conversion by heat through 
electrical channels, the mechanical engineer 
furnishing the latter his power. The mining 
engineer may be both miner and metallurgist. 
The iron and steel metallurgist is usually a 
mechanical engineer. 

The electrical engineer is primarily en— 
trusted with the transformation of mechanical 
or chemical energy into electric form, and its 
transmission in that form to the point of use, 
where it will be again converted into some 
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other shape. The electrical engineer has made 
his own the question of generating such elec- 
tric energy for the solution of the problems of 
lighting, transportation of passengers by rail- 
way, and communication by telegraph and 
telephone. He touches the physicist in the 
realm outside his applications of science, and 
has the mechanical or hydraulic engineer next 
to him to supply mechanical energy to his 
generator, and the mechanical engineer be- 
yond him, where his energy drives the tool or 
operates the pump or the elevator. Where his 
energy is made to appear as high heat he 
serves the metallurgist, the chemical engineer; 
where it appears as low heat or as light he 
serves the individual members of the com- 
munity directly, as he does in the problem of 
communicating speech. His field is very 
definite. 

The naval engineer and marine architect is 
a specialized mechanical and structural engi- 
neer. His hull is a truss, unsymmetrically 
loaded and variably supported; his motive 
power a definite yet widely diversified prob- 
lem. He covers, in addition, a wide range of 
special problems when his vessel is also a club 
house or hotel, on the one hand, or a powerful 
fighting machine upon the other. 

The military engineer must cover both the 
defensive and the offensive department of his 
avocation. On the one side he is a structural 
engineer, and the problems of effective trans- 
portation enter his field, which he therefore 
shares with what is usually called the civil 
engineer. On the side of attack, the problems 
of ordnance, both for its construction and for 
its operation, take him into the field of the 
mechanical engineer and electrical engineer; 
and his problems touch those of the physicist 
and the chemist and the mathematician on the 
research and theoretical side. In fact, the 
problems of the military engineer are probably 
those in which the solutions offered by pure 
theory can be most directly utilized of any 
presented to the engineers, inasmuch as ques- 
tions of cost and of financing are usually sec- 
ondary for him. If the result is worth attain- 
ing at all, the national governments will al- 
ways be among the most lavish spenders. 

The chemical engineer is a new applicant 
at the door of professional recognition in cer- 
tain quarters. He is the engineer in charge of 
production or manufacture where the process 
or the product, or both, are chiefly or entirely 
dependent upon the theories and practice of 
chemistry. He shares his field with the metal- 
lurgical engineer as respects the manufacture 
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of metals; he is a mechanical engineer as soon 
as the plant becomes large enough to warrant 
the application of power and machinery to the 
mechanical handling of his product. Gas 
plants, sugar and oil refineries and the straight 
chemical manufacturing corporations call for 
such a man, whatever his designation. It 
would appear, however, that the normal tend- 
ency of growth and development in this field 
will be toward the utilization of two types of 
man. The one will be the chemist and the 
scientist; the other will be the mechanical 
engineer and executive. It may easily happen 
that in the days of small things the two sets 
of duties may devolve upon one man; later 
on it will be found that the best qualifications 
for both duties will not be found in one in- 
dividual, and the volume of duty becomes too 
great for one man to be effective in both. 
When separated, the cleavage will be along 
the above lines. 

The sanitary engineer is a specialist in 
hydraulic engineering in the applications of 
water supply and drainage as means to secure 
the wellbeing of the community as respects 
its public health. His field expands from that 
of the wise precautions respecting the piping. 
of the individual house, where he touches the 
craftsmanship of the plumber, up to the 
broadest problems of sewage disposal and util- 
ization, and the healthful supply of potable 
water for cities, free from bacterial or inor- 
ganic pollution at its source or in transit. His 
co-workers are the bacteriologist and the 
physician. It would seem more serviceable, 
however, for the purpose in hand to group 
such men with what are hereafter to be called 
the civil engineers. 

The heating and ventilating engineers, mak- 
ing a specialty of the sanitary requirements of 
enclosed houses, as respects their fresh and 
tempered air supply, are really sanitary engi- 
neers, having, however, an outlook and a 
relation to mechanical engineering in the ap- 
pliances of their function rather than toward 
civil engineering. 

The refrigerating engineer is concerned with 
the transformation of mechanical or heat 
energy, so as to lower the amount of such in- 
trinsic energy in any material or space. He 
is most unassailably a mechanical engineer. 

The hydraulic engineer is of two groups. 
The one type concerned with the problems of 
the river or canal for navigation or for power 
with the dam and its accompanying details of 
waterways and controlling gate houses and 
sluices; and with the gravity storage and dis- 
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tribution by mains of the city water supply 
has plainly his outlook toward civil engineer- 
ing. The other type, concerned with the water 
motor and its attached machinery for its oper- 
ation; with the mechanical handling of water 
for city use or for power in industry, the de- 
signer of pumps and hydraulic utilization ma- 
chinery has his outlook equally definite upon 
the field of the mechanical engineer. The 
future is likely to see this differentiation em- 
phasized, the one class calling himself a civil 
and hydraulic engineer, and the other class a 
mechanical and hydraulic engineer. 

The gas engineer has two sets of problems: 
The one is the intra-mural manufacture and 
storage of his product, where his functions are 
those of the chemical manufacturer, and he 
should be both chemical and mechanical engi- 
neer; the other is the distribution problem, 
for whose solution is required the skill and 
knowledge of a type which is unnamed, but 
which, logically, in parallel with the hydraulia 
engineer above, should be called the pneu- 
matic (or gas) engineer. Industry has never 
stopped to be logical, however, and the pneu- 


matic engineer should be a name to suppress. - 


The future will doubtless widen the scope of 
the gas engineer to cover the plants which 
make and use fuel gas for power and heating 
in units not so large as those on the municipal 
scale now in evidence for lighting mainly. 
Such creators and engineers for heat and 
power will plainly belong in the mechanical 
field. 

There is no recognized group of engineers 
of transportation, or transportation engineers. 
Such a group obviously exists, however, 
whether or not the name is attached to an 
organization inclusive of all, or is in general 
use. Such are the engineers of motive power 
on the steam railways, with the master me- 
chanics and the signal engineers and the oper- 
ative class on locomotives; such are the street 
railway engineers, the car builders, the main- 
tenance-of-way engineers, the bridge engi- 
neers, the engineers of floating equipment. 
From the bottom of the rail upwards these 
have their outlook on mechanical or electrical 
engineering; from the bottom of the rail down- 
ward, upon civil engineering. 

The foregoing grouping does not claim to 
be exhaustive nor inclusive of all subdivisions 
of engineers, even so far as it has gone. The 
current activities of the engineering building 
reveal bodies of municipal engineers, of illu- 
minating engineers, of engineers concerned in 
fire protection, and many others. But the 


purpose has been to clear the way for the 
separation of the two most closely allied in 
function and service, the civil and the me- 
chanical engineer. The civil engineer is con- 
fessedly differentiated from the electrical and 
from the mining engineer; he has been more 
and more utilizing the achievements of the 
mechanical engineer, or the latter has been in- 
vading the former field of the civil engineer. 

It is plain that to the civil engineer belong 
as of right all problems relating to the canal, 
the lock, the river, the harbor, the dock, the 
sea-wall, the breakwater, the highway, the 
aqueduct, the bridge, the viaduct, the retaining 
wall, the permanent way of the railway below 
the foot of the rail. He also has nearly the 
whole of the municipal problem in streets, 
sewage, distribution of water, the location of 
railways, with geodetic and other surveying 
are his. He has the foundation of structures, 
in any event, but may have to share the roof 
and the skeleton steel frame with other spe- 
cializations. Tunneling is usually done by 
civil engineers, although it was originaly a 
mining engineer’s prerogative. 

To the mechanical engineer, on the other 
hand, belong, as undoubtedly and as of right, 
the problems of the generation of power in 
power-houses and power plants, and its trans- 
mission to the operative-point, unless this lat- 
ter is done by electric means. It is a fair 
question, however, when the electrical engi- 
neer simply transmits energy generated by the 
mechanical engineer and utilized in industry 
by the latter after transmission, whether the 
electrical engineer, as an engineer of trans- 
mission, is not for the time a mechanical en- 
gineer. If the transmission were by com- 
pressed air on a sufficient scale, calling for a 
specialist in that field, would such a man be 
called a compressed-air engineer? 

It is also plain that to the mechanical engi- 
neer belong all design, creation and manufac- 
ture of tools and machinery. This makes him, 
therefore, the natural administrator or execu- 
tive of the production processes involving the 
use Of machinery in factories and mills, and 
it is here that he finds his broadest scope and 
widest opportunity, as will be further demon- 
strated hereafter. As creator of machinery 
he will be a draftsman or designer of a pro- 
ducing plant; as operator of the plant, con- 
sidered as a tool for production, he will be a 
general manager or superintendent, or will 
perform these functions as owner or as presi- 
dent, vice-president, agent, secretary or treas- 
urer. AS a producer of power, the railway will 
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make the mechanical engineer their superin- 
tendent of motive power; and the rail and 
joint become also responsibilities of his; as 
administrator of men and ‘machinery, he be- 
comes master mechanic of the railway, and 
more and more such engineers are chosen to 
be general superintendents. The automobile 
or motor vehicle engineer is of course a me- 
chanical engineer. From his knowledge and 
special training he becomes the inspector and 
tester for all departments of mechanical pro- 
duction. 

But this relation of engineer of production, 
borne by the mechanical engineer, is at the 
bottom of very notable developments of 
progress. As the scale of production increases 
with the aggregation of capital invested, the 
permanence of the business becomes insepa- 
rately bound up with the satisfactory quality 
of its output. Hence there grows a system of 
business in which the reputation of the pro- 
ducer becomes a factor, compelling him to 
satisfy the buyer as respects the engineering 
excellence of his purchase; and it becomes pos- 
sible for the contract between the two to be 
based upon the specifications created by the 
producer or seller, and not by the engineer or 
the buyer. This makes for cheapness and 
promptness of production and delivery, since 
standard articles become possible and fre- 
quent. It is a system lying largely at the base 
of the American success in competition in for- 
eign markets, as it differentiates our practice 
from that of England, for example. It points 
to a narrowing of the scope of the office of 
consulting practitioner, as compared with the 
widening scope of the manufacturing engineer. 
It marks a broad differentiation between the 
civil and the mechanical engineer, in that the 
former never or very rarely attaches himself 
to a producing interest. He serves a munici- 
pality, a corporation or an individual always 
as a representative of their interests as a buyer 
or user. It is his function to see that specifica- 
tions, unfriendly in intent to the interests of 
the seller, are carried out by the latter. The 
engineer of production is called on to originate 
his specifications and to enforce them in pro- 
duction, in order that the guarantee of quality 
and of economy in use may both be satisfac- 
tory to such user. The entire point of view of 
the two types is radically diverse. 

This achievement of the manufacturing or 
production engineer gives significance to the 
work of the considerable group of mechanical 
engineers, who have been earlier designated 
as ‘‘co-ordinators of design.“ 


These are they ` 
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who take the satisfactory designs or creations 
of the producing engineer and combine such 
elements into a unit for some industrial pur- 
pose. It would be foolish and unwise for such 
men to pass by existing standards upon the 
market and create special designs of their 
own. These latter would not only be more 
costly to pay for, but their delivery would be 
slower, and problems of repair and replace- 
ment be many times more difficult, costly and 
delaying. Their creative function as engi- 
neers, however, is different from that of the 
producing engineer proper; yet to succeed de- 
mands the same faculty of critical selection 
and of adaptation of means to ends, upon a 
basis of sound science, which distinguishes the 
other group. To them belong those engineers 
of operation and development of existing 
plants, who rarely create, but who skilfully 
select and adopt and combine. 

This economic condition also has given rise 
to a group of engineers properly mechanical, 
who are directly and productively related to 
the producing corporations as their represen- 
tatives in their selling organization over a 
large territory. It is unfortunate that these 
men of professional standing and of engineer- 
ing qualification should be so often called 
“sales managers.“ It is their duty to act 
exactly as the co-ordinator of design does in 
his office, and secure for the intending pur- 
chaser an engineering solution for his needs 
which shall be satisfactory to him. His value 
to the producing corporation is inevitably 
measured by the number of contracts which 
he brings them: his value to his clients is 
measured by the engineering value of the 
specifications upon which such contract is 
based. The mere salesman could not per- 
form the duty of the case, unless the buyer 
were protected by a consulting engineer. It 
is economically to be preferred as above, to 
have the specification emanate from the seller. 

And finally, the group of engineers of pro- 
duction must include the industrial engineers 
who are organizers of men or departments 
or works as tools of production. These men 
are not creatures of visible machines em- 
bodied in steel or iron, which perform ma- 
terial functions before our eyes. Yet are they 
creators of power and directors of forces 
under the fundamental definition. They may 
do this as independent consulting engineers 
from an office relation; or they may be con- 
tinuously employed for this purpose by one 
producing concern. In either case their suc- 
cessful achievement is the same in principle 
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and in result as that of him who devises a 
new automatic machine by which output is 
increased and cost of production cut down. 
The final criterion or touch-stone for all 
these claims for the scope and function of the 
mechanical engineer must be the answer and 
attitude of the profession itself. The Ameri- 
can Society of Mechanical Engineers exists to 
promote the Arts and Sciences connected with 
Engineering and Mechanical Construction. 
The member must be competent to take re- 
sponsible charge of work in his branch of en- 
gineering as designer or constructor, or he 
must have served as a teacher of engineering. 
The associate must be competent to take 
charge of engineering work or to cooperate 
with engineers. This brings in the journalist, 
the patent lawyer, the business man, the con- 
tractor. The junior must be either an en- 
gineering school graduate, or have had such 
experience as will enable him to fill a respon- 
sible subordinate position in engineering 
work. Candidates must be proposed by mem- 
bers of the Society, supposedly familiar with 
its functions and standards, and such pro- 
posers are called on to answer searching 
questions by the scrutinizing Membership 
Committee of five. The Committee on Mem- 
bership reports recommendations of qualified 
persons to the Council of the Society, who 
again scrutinize the list, and it is finally sub- 
mitted to the entire voting membership by 
letter ballot, with privilege of rejection by a 
limited number of adverse votes on any name. 
Hence it may be assumed that the member- 
ship contains only those whom the adminis- 
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tration of the Society and its active member- 
ship regard as suitable members of a Society 
of Mechanical Engineers. 

Who are these members, and what are they 
doing? A convenient classification, according 
to their occupations, follows: | 


Group Name. 


The unclassified ...... ccc cccccce 08 10 
The army and nav““v 11 0.4 
and rene 18 0.6 
The hydrauliC.....ssssseesssssses 12 0.4 
Fell eased dn bie 25 0.8 
Journalists is rosee ea eats dae ete aes 30 1.0 
Mining and metallurgz cc). 31 1.0 
Engineering contractor 48 1.6 
Testing and iuspectin g. 49 1.6 
Operating engineer 55 1.8 
Locomotive and railway.......... 57 1.9 
Electrical engineer 65 2.2 
Professor and teacher 185 6.3 
Draftsman and designer 115 4.0 
Local manager 153 5.2 
Shop executl̃ͤovddteeeeeeee·e o 338 (1,572 11.8 | 53.6 
The manufacturer̊õurrnrnrr 966 32.6 
Office practitioner..........cc00. 493 16.5 
Total Gas ducers bu Rew wee aero 2,957 100.0 


There, would seem therefore a good ground 
for defending a twentieth century Tredgold 
who should define or describe the mechanical 
engineer of his period: ‘‘The Mechanical En- 
gineer is one who by science and by art so 
adapts and applies the physical properties of 
matter and so controls the forces which act 
through them as to serve the use and con- 
venience of man and to advance his economic 
and material welfare. He does this mainly by 
storing and liberating motor energy through 
machines and apparatus which he designs and 
installs and operates for the purpose of fos- 
tering and developing the processes of indus- 
trial production which use and require such 
power upon a large scale.“ 


FERRO-ALLOYS FOR FOUNDRY USE 


By E. F. LAKE 


CONDENSED FROM AMERICAN MACHINIST” 


To the layman, and for that matter to many 
machinists, cast iron is cast iron; but to those 
up in foundry practices and engineering there 
are probably as many qualities of cast iron 
as of any other metal, unless it be steel. Up 
to comparatively recent times iron and steel 
founding was carried out by rule of thumb, 
but scientific methods have now been intro- 
duced and all foundries of any size have lab- 
oratories in which the metals are analyzed 


and tested so that any desired quality of iron 
can be produced within certain limits. 

Much of this improvement has been due to 
the perfection of the electric smelting furnace 
and its use in the production of rich ferro-al- 
loys at a comparatively moderate price. Among 
those which are important to foundrymeD 
might be mentioned spiegel, ferro-manganese, 
silicon-spiegel, ferro-silicon, ferro-chrome, 

ferro-phosphorus, ferro-aluminum, ferro-titan- 
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ium, ferro-vanadium and mixed alloys of the 
above elements. 

These elements add different properties to 
cast iron, such as hardness and softness, while 
refining the grain, removing blow-holes and 
microscopic cracks, increasing the strength, 
lowering the sulphur and phosphorus con- 
tents, ete. 

Ferro-manganese and spiegel are used more 
than any of the other elements in making 
cast iron, and differ only in that the former 
contains a high and the spiegel a low percent- 
age of manganese. These are used both to 
harden and soften cast iron, and the results 
are obtained by a high or low percentage of 
Manganese, which, however, varies with the 
amount of carbon as well as the sulphur in the 
iron; its work is largely governed by these. 
As an example of its hardening effect, one 
pound of ferro-manganese is put in the bot- 
tom of a ladle into which is tapped 300 lbs. 
of cupola iron to produce the chill in car 
wheels. 

Silicon-spiegel is closely allied to the fore- 
going, as it contains a considerable amount of 
manganese. The silicon increases the solubil- 
ity of gases in the metal when solidifying, 
thus preventing honeycombing, and also has a 
softening effect which is further enhanced by 
the manganese, as this reduces the sulphur. 
Both are deoxidizers of considerable power. 

Ferro-silicon tends to convert the carbon 


contents to a graphitic condition and so pro- 
duce a soft casting. Some tests have shown 
that when added in the ladle a gain in trans- 
verse strength and deflection of 24 and 30% 
respectively was made. 

Ferro-chrome is a hardener and is used 
where hard wearing properties are desired, as 
in cast-iron piston rings. 

Ferro-phosphorus makes iron very fluid 
when molten and causes it to make a fine 
impression in the sand and is therefore used 
to advantage in fine thin ornamental or artis- 
tic work where strength is not considered, as 
a high percentage of phosphorus makes iron 
very brittle. 

Ferro-aluminum is used as a deoxidizer and 
thereby refines the grain; but very little of 
it should remain in the metal, as it is lia- 
ble to remain suspended and thus cause a 
loss in strength by the lack of continuity of 
the metal. 

Ferro-titanium acts as a deoxidizer and 
combines with both oxygen and nitrogen, 
therefore aids in removing these gases and 
thereby produces sound castings. It increases 
the transverse strength and the hardness of 
the chill of cast iron. 

Ferro-vanadium refines the grain and re- 
duces the porosity of cast iron as well as in- 
creasing the breaking strength. Thus it is 
useful for such castings as valves and explo- 
sive-engine cylinders. 


AUTOMATIC BLOCK SIGNALS 


By A. G. SHAVER 


FROM THE ROSE TECHNIC” 


The large number of railway accidents oc- 
‘curring during the last year has interested 
the public to the extent that the block signal 
system, as a means of preventing the colli- 
sions between trains and wrecks due to broken 
rails and defective or misplaced switches, is 
being given greater consideration than ever 
before. 

The several methods of block signaling, de- 
pending upon the manner in which the sig- 
nals are controlled and operated, are divided 
into three classes: . 

1. The manual block system, in which the 
signals are manually operated by signalmen 


in accordance with information transmitted 
from one signalman to another. 

2. The controlled manual block system, in 
which the signals are usually manually oper- 
ated and so constructed and connected as to 
require the co-operation of the signalmen at 
both ends every time a train is admitted to the 
block. 

3. The automatic block signal system, in 
which the signals are operated by any suit- 
able power, as electricity or some compressed 
gas, and controlled electrically to indicate 
stop or proceed, depending upon the presence 
or absence of a train in the block or some 
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other condition affecting the safe movement 
of trains, as open switches or broken rails. 

The manual block system appears to have 
been first used in this country in 1863 or 
1864 on a line between Philadelphia, Pa., and 
Trenton, N. J., now a part of the Pennsylvania 
Railroad. This system is yet more largely 
used than any other, particularly on lines 
of light traffic and many single track rail- 
roads. 

The controlled manual block system was in- 
troduced on the New York Central and Hud- 
son River Railroad in 1882. It is now oper- 
ated on more than 1,000 miles of railroad and 
its use is being extended. 

Automatic block signals were invented and 
developed in America. Indeed, very few are 
yet in service in foreign countries. Records 
show that the first installation was made in 
1871 near Boston on 16 miles of what is now 
a part of the Boston and Maine Railroad. 
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FIG /. 
Other installations followed at intervals, but 
it was not until 1879, when the track circuit 
was introduced and found practicable, that 
noticeable progress was made. Since that 
time there has been a steady growth in auto- 
matic block signaling till at the present time 
some 10,000 miles of railroad are so equipped. 

The American Railway Association, of which 
nearly all the railroads in America are mem- 
bers, has explained some of the fundamental 
features and functions of block signaling in 
the following definitions: 

Block.—A length of track of defined limits, 
the use of which by trains is controlled by 
block signals. 

Block Signal.—A fixed signal controlling the 
use Of a block. 

Home Block Signal.—A fixed signal at the 
entrance of a block to control trains in enter- 
ing and using the said block. 

Distant Block Signal—A fixed signal used in 
connection with a home block signal to regu- 
late the approach thereto. 

Advance Block Signal.—A fixed signal used 
in connection with a home block signal to 
subdivide the block in advance. 
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Block System.—A_ series of 
blocks. 

Though the signal devices installed five or 
six years ago were considered very satisfac- 
tory and those in service at the present time 
are giving good results, yet there has been 
and is now a gradual evolution in the design 
of apparatus always tending toward simpli- 
fication and increased efficiency at less cost. 

The very earliest forms of automatic signals 
were of the clockwork and disk patterns, but, 
because of the greater visibility of the sema- 
phore and because of its almost exclusive use 
for interlockings and the various manual sig- 
nals, an automatic semaphore signal was soon 
developed and is now more largely used than 
any other. 

All installations of automatic block signals 
have electro-magnetic controlling features and, 
with but few exceptions, electric track cir- 
cuits. 


consecutive 
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It is only through the track circuit as a 
medium that absolute safety in block signal- 
ing may be attained. 

The development of the art has been such 
that to-day an automatic block system signal 
system is considered very imperfect if a sig- 
nal does not, by displaying its stop indication 
denote the presence of a train, a broken rail 
or an open switch tn the block. The track 
circuit through which this is accomplished is 
very simple. A section of track is fixed upon 
for the circuit; an isolated joint is placed in 
each rail at each end of the section; all the 
ordinary rail joints coming within the section 
are bonded with two No. 8 B. W. G. E. B. B. 
galvanized iron wires; a battery is connected 
at one end of the section and the electro-mag- 
net of a relay at the other end. Thus a com- 
plete circuit is established, the rails serving 
as conductors to connect the battery to the 
electro-magnet. Fig. 1 illustrates this. 

Track-circuit sections may vary in length 
up to 6,000 and 7,000 ft., depending upon 
track and climatic conditions. These lengths 
are extreme and exceptional, however. Un- 
der ordinary track conditions with good drain- 
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age, untreated cross-ties and good gravel bal- 
last free from rail contact, it is considered 
good practice to make them 2,500 to 3,000 ft» 
long. 

The insulated joints are similar in many re- 
spects to ordinary rail joints with the excep- 
tion that an insulating material, usually hard 
fiber, is applied in such a way that the two 
rails which are connected do not come into 
electrical contact. 

The track battery ordinarily consists of two 
gravity cells connected in parallel, though in 
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and the armature falls by gravity, thus oper- 
ating the signal circuits. 

High speeds and heavy trains require that 
that there should be a home and distant signal 
for every block. The length of block is de- 
pendent primarily upon the density of traf- 
fic. Where the blocks are 1% miles or less in 
length, it is common practice to mount the 
home and distant signal arms on one post, 
the distant arm on any one post ordinarily 
operating as the distant signal for the home 
arm on the next post in advance. But where 
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some installations a storage battery is being 
used with as good or better results. 

The electrical resistance of the track is very 
low and with good bonding never more than 
0.25 ohm per 1,000 ft. of track, which is about 
the maximum in cold weather with all the rail 
joints open. 
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the blocks are longer than 1% miles, to 
mount the distant and home arms on one post 
would bring the distant signal so far away 
from its home as to make its indication inef- 
fective; therefore, in such cases the home and 
distant arms are mounted upon separate posts 
2,000 to 4,000 ft. apart, the exact distance 
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The resistance of the track relay electro- 
magnet is usually 4 ohms, but in some cases, 
with well insulated track and short sections, 
a resistance of 9 ohms is used. 

The track relay is equipped with contacts 
which, when the electro-magnet is energized 
or de-energized, make or break auxiliary cir- 
cuits controlling the signals. Normally it is 
energized, but when a train enters the track 
circuit, the electrical resistance of the contact 
between the wheels and the rails is so small 
that the electro-magnet is practically shunted 
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being dependent upon the space required in 
which to stop the fastest train should the dis- 


tant signal indicate caution and the home 


signal stop. 

Many railroads now use as night signal in- 
dications, red for stop, yellow for caution and 
green for clear or proceed. When a home 
semaphore signal indicates stop, its arm is in 
a horizontal position and in addition at night 
a red light is displayed. When either a home 
or distant semaphore signal indicates clear, 
proceed, its arm is inclined downward, usually 
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60°, and in addition at night a green light is 
displayed. 

Fig. 2 illustrates an arrangement of sema- 
phore automatic block signals on double track 
where the home and distant arms are on the 
same post. Home signal 5 and distant signals 
D5 and D3 are indicating stop and caution 
respectively due to a train in the block of sig- 
nal 5. The train in the block of signal 9 
receives a caution signal D5, indicating that 
home signal 5 is at stop, and must therefore 
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proceed prepared to stop at signal 5. If sig- 
nals are equally spaced and this latter train 
always keeps the same distance behind the 
train ahead, it will run under caution signals 
all the way. It will be noted that the trains 
in blocks 8 and 2 are spaced with two blocks 
between them and each is running under both 
clear distant and home signals. 
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Fig. 3 illustrates an arrangement of sema- 
phore automatic block signals on double track 
with the home and distant arms on separate 
posts. It is in effect the same as Fig 2 but 
with longer blocks. 

There are two general methods of operating 
automatic block signals known as ‘‘normally 
clear” and “normally danger.“ Each has its 
advantages, each is largely used and each has 
its advocates among the principal signal com- 
. panies. 

A normal clear signal is one which indicates 


proceed, block clear, at all times excepting 
when the condition of the block is such that 
a stop signal should be given, as when there 
is a train or an open switch in the block. 

A normal danger signal is one which indi- 
cates stop at all times excepting when the 
block is clear and a train, or some condition 
of the same effect of a train, is within a cer- 
tain section or sections approaching the signal. 

There is a great variety of circuits for the 
operation of either method, but it is the in- 
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tention to show only one simple circuit for 
each here. 

Fig. 4 is a typical normal clear wire circuit. 
Assume that a block TV, which is divided into 
two track circuit sections TU and UV, is pro- 
tected by a home signal T and its distant sig- 
nal S. A, B and C are track relays normally 
energized and operating through their front 


€ F 


contacts the control circuits for the signals. 
E is the control relay for the ħome signal, and 
its circuit, which is normally closed, is from 
common wire through battery Q, front contact 
of relay C, home control wire, front contact of 
relay B, electro-magnet of E and thence to 
common wire. Relay E controls the operation 
of the motor J and the clutch magnet K which 
holds the signal clear. Battery R operates 
the motor J and energizes the clutch K. Cir- 
cuit breaker O serves to automatically open 
the motor circuit when the signal has cleared. 
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D is the control relay for the distant signal, 
and its circuit, which is also normally ener- 
gized, is from common wire through battery 
Q. front contact of relay C, home control wire, 
front contact of relay B, circuit closer P, dis- 
tant control wire, front contact of relay A. 
control relay D and thence to common wire. 
Circuit closer P is closed only when home sig- 
nal T is clear. The motor and clutch circuit 
of the distant signal is exactly like that of the 
home signgl. A train in either section TU or 
UV will de-energize the track relay and set 
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circuit operating home signal D is made. As 
soon as home signal D clears, circuit closer O 
is operated to shut out the high resistance 
relay J; this then enables enough current to 
pass through the eircuit from battery K to 
pick up the armature of control relay L2 and 
thus operate the clutch C2 and motor M2 tu 
clear the distant signal. When the train 
passes into the section BD, relay T2 is de-ener- 
gized opening its front contact to put the dis- 
tant signal B to caution and closing its back 
contact to maintain the circuit ahead to hola 
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both signals. A train in section ST will de- 
energize track relay A and set distant signal S. 

Fig. 5 is a typical normal danger wire cir» 
cuit. The block DF, which is divided into two 
track sections DE and EF, is protected by a 
home signal D and its distant signal B. T, 
T1, T2 and T3 are track relays normally en- 
ergized. Assume a train approaching B; when 
it gets into section AB, relay T3 is de-ener- 
gized, closing its back contact. Thus a circuit 
is made from common wire through back con- 
tact of relay T3, control relay L2, front con- 
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tact of relay T2, distant control wire, relay J, 
control relay L1, front contact of relay T1, 
home control wire, front contact of relay T 
and battery K to common wire again. Relays 
LI and L2 are of much less resistance than 
relay J. When the circuit is made relay J 
gets enough current to pick up its armature 
but relays LI and L2 do not. The lifting of 
armature J closes a circuit from common wire 
through resistance R, which is equal to that 
of relay LI, front contact of relay J, relay LI, 
front contact of relay T1, home control wire, 
front contact of relay T and battery K to com- 
mon wire. Thus relay LI is energized and 
through its front contact the clutch and motor 


home signal D clear. When the train passes 
into section DE, relay T1 is de-energized thus 
setting home signal D at stop. 

The location of block signals on a line to be 
signaled is a matter of much importance. 
The traffic, grades, curves, topography of the 
country, location of switches, water-tanks, 
telegraph offices, stations, overhead structures, 
grade-crossings, tunnels, etc., all need careful 
consideration. 

The signaling of a double-track railroad, be- 
cause there is a track for traffic in each direc- 


tion, is in many respects easier than signaling 
a single-track railroad. 

Fig. 6 illustrates a scheme of automatic 
block signal location on double track. Signals 
4 and 5 are what might be termed advance 
home signals because they serve to start a 
train which may have stopped at the station. 
Signals 7 and 2 are located so as to protect 
the rear end of trains which may be standing 
at the station as well as to protect against the 
possible wrong position of switches in their 
respective blocks. Each home signal governs 
only to the next home signal in advance. In 
this particular case signals D3 and D6 are dis- 
tant signals for home signals 3 and 5 and 4 


22 THE ENGINEERING DIGEST 


and 6 respectively. Since traffic is in one di- 
rection on each track, the signals furnish rear 
end protection only. 

Fig. 7 illustrates a method of automatic 
block signaling single track. Since there must 
be both rear-end and head-on protection for 
trains, the signals must be located to meet 
this condition and their circuits so designed 
that the blocks overlap. The lines ending in 
arrows are intended to show the section of 
track over which each signal governs. With 
such an arrangement as shown in Fig. 7, it 


will be impossible for two trains to approach 
one another without each receiving a stop sig- 
nal before they can meet, yet it will be pos- 
sible for four trains following one another, or 
two trains headed toward each other, to be 
between two stations at the same time. The 
arrangement of signals and overlaps at pass- 
ing sidings admits of two trains approaching 
each other very closely for the purpose of 
meeting and passing. As the overlaps are 
shown the direction rights should be for west 
bound trains. 


GAS ENGINES AND INDICATORS 


FROM THE ENGINEER.“ LONDON 


The Institution of Mechanical Engineers is 
to be congratulated on the first paper of the 
session and on the discussion, which extended 
over two evenings. At first sight the paper* 
by Professor Bertram Hopkinson might ap- 
pear to deal only with certain academic points 
in connection with the inaccuracies of indi- 
cators and with errors of a secondary order 
involved in one of the methods of determin- 
ing the indicated horse-power adopted by the 
Committee of the Institution of Civil Engi- 
neers on internal combustion engines. In 
reality, however, the matters dealt with are 
of practical importance, because, as pointed 
out by Mr. Dugald Clerk and Captain Sankey, 
the economy of gas engines is now so good 
that the margin left for improvement is quite 
small—so long as the present ‘‘constant vol- 
ume” cycle is adhered to—and hence arises 
the practical necessity of inquiring closely 
into the accuracy of the instruments used, and 
into the methods adopted for determining both 
the thermodynamic and mechanical losses, so 
as to be able to assess accurately and to dis- 
criminate between the various losses. Take, 
for example, the thermodynamic losses. As is 
well known, the thermodynamic efficiency of 
the ideal constant volume cycle is given by the 
expression 1 — (1/r)", where n is the com- 
pression ratio. If air is taken as the working 
substance for the ideal engine, and if the spe- 
- cific heat is assumed constant, we have n = 
1.4, and the thermodynamic efficiency of the 
standard when r = 6.37 is 52.2%, as given in 
Professor Hopkinson’s paper. Now, the high- 
est thermodynamic efficiency of the engine 
tested by him is given as 37%, a figure, it may 


*On the Indicated Power and Mechanical Efficiency of 
the Gas Engine. 


be observed, which is reached by many good 
modern gas engines, and the ratio between 
these two efficiencies, that is, the ‘‘relative 
efficiency” compared to the air standard cycle, 
is 71%, from which it would appear that there 
is a margin of 29% still available for improve- 
ment. But in the case of the actual gas in 
the engine the specific heat is not constant, 
and from the data derived from the experi- 
ments of Austin, Holborn, Dugald Clerk, and 
others, it can be shown that the thermody- 
namic efficiency can be obtained with sufficient 
accuracy by taking n = 1.29, so that the ther- 
modynamic efficiency of the actual gas con- 
stant volume standard cycle is 41%. The 
ratio 
thermodynamic efficiency of actual engine 


thermodynamic efficiency of gas standard 
is then 90%, showing that in reality there is 
only a ten per cent. margin for improvement. 
In this connection we would point out that the 
Institution of Civil Engineers adopted, on the 
recommendation of their Committee on the 
Thermal Efficiency of Steam Engines, the term 
“Efficiency Ratio” for the above ratio, and 
we think this term should also be adopted for 
gas engines when the comparison is made with 
the actual ideal gas cycle, employing the 
term Relative Efficiency” when the compari- 
son is made with the air standard cycle, as 
was recommended by Captain Sankey in the 
discussion on Mr. Dugald Clerk’s paper read 
last winter before the Institution of Civil En- 
gineers. 

If we suppose that there is an inaccuracy of 
+ 5% il the determination of the I. HP., the 
efficiency ration of 90% would become approx- 
imately 85% and 95%, according as to whether 
the error is positive or negative. A greater 
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accuracy than + 5% in the determination of the 
I. HP. is therefore imperative, if we desire to 
obtain any true idea of the margin of im- 
provement remaining. Now it was abundantly 
clear from the discussion that with the ordin- 
ary pencil indicator errors of + 5% are to be 
expected, but that with the mirror indicator 
an accuracy of + 2% can easily be obtained. 
Hence, when the object of indicating is to 
determine the thermodynamic efficiency and 
the efficiency ratio, the mirror indicator should 
be used. Such tests will doubtless either be 
carried out in laboratories, or else at the 
maker’s works, and the great delicacy of the 
mirror indicator is then of no disadvantage. 
For tests on the user’s premises, and for other 
important uses of the indicator which we need 
not specify, the pencil indicator will, we feel 
sure, hold its own. An objection was raised, 
on the score of accuracy, to the thickness of 
the line usually obtained with the mirror in- 
dicator. Doubts on this point were entirely 
dispelled by the beautiful diagrams exhibited 
by Professor Hopkinson and by Mr. Dugald 
Clerk. It was difficult to realize that the 
diagram thrown on the screen by the former 
was the superposition of 100 indicator cards, 
so fine was the line. Evidently even the small- 
est transient change would be noticeable, and 
hence the value of this form of indicator when 
examining visually by means of a telescope, as, 
for instance, in the case of research work on 
the effect of water injection, as suggested by 
Professor Hele-Shaw. 


An important question was raised by the 
paper and the discussion, viz., the definition 
of the I. HP. of a gas engine. It appears to be 
customary to deduct the negative loop, due to 
the pumping stroke of the Otto cycle, from 
the positive loop due to the combustion of the 
gas. From the point of view from which we 
are at present considering the matter, this pro- 
cedure is obviously incorrect, and apparently 
it has only the questionable commercial ad- 
vantage of making the brake efficiency of the 
engine appear larger than it really is. Pro- 
fessor Hopkinson showed that the area of the 
negative loop in the engine he tested was, at 
full load 3.4% of the positive loop, so that if 
deducted the I. HP. would be 3.4% smaller 
than given, and the efficiency ratio of 90% al- 
ready referred to would be increased to 93%. 
In fact, if the valves were made small enough 
so as to get a large negative loop, the effi- 
ciency ratio might be made 100% or more. 
We therefore fully agree with Professor Hop- 
kinson’s recommendation that the I.HP. 


should be obtained from the positive loop 
without deducting the negative loop, and we 
suggest that it be accepted for standard prac- 
tice. 


Professor Hopkinson dwelt at some length 
on one of the methods adopted by the Com- 
mittee of the Institution of Civil Engineers on 
Internal Combustion Engines for determining 
the ILHP. at full load from the brake horse 
power. The assumption made by the Com- 
mitte was that the loss is constant at all loads; 
hence, if the I. HP. at no load is determined by 
the indicator, this I. HP. can be taken as equal 
to the difference between the I. HP. and the 
B.HP. at full load, and since the error of the 
indicator affects only the ILHP. at no load, a 
+ 5% error of the indicator produces 
only—if the brake efficiency is 86%—an error 
of 5 x (100 — 86) =- 100, or say + 1.5% in the 
final result. But the loss at no load is largely 
due to the negative loop, and, as pointed out 
by Professor Hopkinson, the majority of these 
loops are larger at no load than at full load, 
because the loop, when only air and no gas is 
drawn in, is larger than when both gas and 
air are drawn in; an overestimate of the loss 
is thus made, and a correction should be ap- 
plied. The amount of the correction will how- 
ever, depend on the engine under test, for in 
some the negative loop, and in particular the 
proportion between the gas loop and the air 
loop, is larger than in others. In the case of 
the engines tested by the Committee of the 
Institution of Civil Engineers, it would appear 
that the negative loops were smaller than in 
the engine tested by Professor Hopkinson, so 
that in the case of the Committee’s trials the 
error caused by not taking into account the 
air loop is probably small, and would not ma- 
terially affect the brake efficiency obtained. 
On the other hand, although Professor Hop- 
kinson’s tests show clearly that the pure me- 
chanical friction is constant, and does not in- 
crease with the load, and that the consensus 
of opinion points in the same direction, we 
think it is probable that there may be a slight 
increase in the friction loss as the load be- 
comes greater, and this would tend to correct 
the error introduced by not taking the air 
loops into account. This method of determin- 
ing the I. HP. of gas engines, when pencil in- 
dicators are used, appears to us of such consid- 
erable value, inasmuch as it practically elim- 
inates the error of the indicator, that we think 
it is much to be desired that it be further in- 
vestigated, in order to put at rest the doubtful 
questions above referred to. 


THE SPECIFIC HEAT OF SUPERHEATED STEAM 


During the past three years extensive series 
of experiments have been carried on at Sib- 
ley College, Cornell University, for the pur- 
pose of determining the specific heat of super- 
heated steam. The results of these experi- 
ments were presented in a paper by Professor 
Carl C. Thomas, read before the American 
Society of Mechanical Engineers at its annual 
meeting in New York, during the first week of 
December. 

The method employed by Prof. Thomas and 
his assistants was briefly as follows: 

All conditions having been arranged so that 
they could be controlled, thus providing for 
practically absolute steadiness of steam press- 
ure, voltage and steam supply, steam was 
started through a calorimeter and the whole 
system was allowed to run for several hours 
before taking readings. When finally steady 
conditions had been obtained, steam of a cer- 
tain quality was entering the calorimeter. Elec- 
trical energy was introduced sufficient to dry 
this steam as indicated by the thermo-junc- 
tion in the calorimeter. Any change in qual- 
ity was at once indicated by temperature 
change. Standard conditions having been ob- 
tained—that is, a given quantity of steam 
passing through the calorimeter per unit of 
time and receiving just enough electrical en- 
ergy to dry it and thus bring it up to the 
“standard” or dry steam condition; then 
enough more electrical energy was added to 
raise the temperature of the steam through a 
given range, either 20, 40, 60, 80, 100 or 150 
degs. C. corresponding to 36, 72, 108, 144, 
180 and 270 degs. F. respectively. The energy 
required to produce this rise of temperature 
having been noted, the initial standard (dry 
and saturated) conditions were gone back to 
by dropping out the energy introduced to give 
the range of temperature. This formed a 
check on the constancy of the standard condi- 
tion. From these data specific heats includ- 
ing radiation from the instrument were cal- 
culated for the various pressures and tem- 
perature ranges employed. 

It was found from these experiments, the 
results of which were presented in graphical 
form, that the specific heat of superheated 
steam varies with both the pressure and the 
temperature. It increases when the pressure 
of the steam increases and diminishes with an 
increase in the temperature. The specific heat 
increases and decreases more rapidly when 
near the saturation point, with increase of 
pressure and temperature, respectively, than 
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is the case in conditions more remote from tha 
saturation point. These conclusions apply 
over the whole range covered in the investiga- 
tion, which included pressures from 7 lbs. ab- 
solute to 500 lbs. absolute per sq. in. and up 
to 270° F. superheat, for all pressures em- 
ployed. 

The specific heat of superheated steam is of 
interest to engineers because upon it depend 
the answers to the two following questions: 

How much does it cost, with given efficiency 
of steam-heating apparatus, to produce super- 
heated steam of given pressure and tempera- 
ture, at a given rate? 

What amount of heat energy may be counted 
on as available in unit weight of superheated 
steam of given pressure and temperature? 

In the greater number of engineering cal- 
culations it is the mean specific heat that is re- 
quired, or the average amount of heat needed 
per degree in changing the temperature of the 
steam from some assumed starting point to 
some other temperature. The following table 
has been compiled from Fig. 7 of the paper as 
published in the Proceedings of the Society for 
December: 

MEAN SPECIFIC HEAT. 


Absolute 
pressure, 
lbs. per Superheat, Degs. F. 
sq. in. 20° 40° 60° 80° 100° 
15 568 .538 .622 .614 .606 
40 586 .566 .546 536 .528 
60 614 .580 .562 .548 .540 
100 .632 .598 .580 566 „558 
150 .646 .612 .592 .580 .572 
300 .662 .630 .612 598 .590 
600 680 .648 .632 .618 .608 
Superheat, Degs. F. 
120° 140° 160° 180° 200° 
15 502 .498 .496 .492 .490 
40 522 .618 .514 .510 .508 
60 532 .528 .524 .520 .518 
100 650 .644 1540 .534 .532 
150 566 .560 .554 .550 .644 
300 582 576 .570 .564 .560 
600 .600 .594 .588 .582 .578 
Superheat, Degs. F. 
220° 240° 270° 
15 489 488 484 
40 504 502 500 
60 516 . 512 508 
100 528 524 .520 
150 538 536 5530 
300 556 . 552 546 
600 572 .568 564 


THE CLASSIFICATION OF CEMENTS 


By SAMUEL S. SADTLER 


CONDENSED FROM THE “JOURNAL OF THE FRANKLIN INSTITUTE“ 


With a view of classifying and studying the 
subject of cements, the writer has prepared the 
following discussion. This subject is such a 
broad one, embracing a wide range of chemi- 
cals and raw materials, that the scope of this 
paper can not go beyond a general treatment 
of the subject. 

Besides cements in the narrow sense, there 
are other preparations which may also be de- 
fined and discussed. 

A cement is a plastic or liquid substance 
used to join surfaces. It becomes firm or solid 
on setting. 

A lute is a plastic material used for pre- 
venting or stopping leaks and is generally used 
for temporary purposes. Its setting is gen- 
erally of such a character that it may be 
easily removed. 

Pastes and mucilages are fluid substances 
used for uniting paper and cloth or fastening 
them to surfaces such as wood or metal. 

The purposes for which this class of sub- 
stances are employed are so many that there 
is hardly any line of work that is not in a 
notable measure depending upon them. It is 
difficult to recall any industry not requiring 
one or more of them. 

Wood workers, masons, plasterers, plum- 
bers, bookbinders, machinists, the metallurgi- 
cal industries, manufacturers of chemicals, all 
industries where power is a large factor, scien- 
tists and householders are constant users of 
cements. 

It can hardly be said that there is any 
dearth of information as to what might be 
used in special cases or that there is any dif- 
ficulty in procuring suitable materials for com- 
pounding, but it has been thought desirable to 
treat the subject in a systematic way. This 
might help persons to choose a cement, to com- 
pound it, and to get the best results in its use. 

The fact is that there are hundreds of for- 
mulas published for making cements, where 
dozens would serve if careful selection were 
made by some one and the results properly 
classified. Of those now published, too much 
is claimed for some, others are practically im- 
possible, a large number are unnecessarily 


complicated or use expensive elements where 
cheaper ones would serve, such as the 
use of ale or brandy as media of solu- 
tion. These substances may do the work 
required, but simpler ingredients naturally 
suggest themselves and the old formulas 
should be revised accordingly, provided tests 
show that the changes are safe ones to make. 


SETTING. 


To use cements properly it is quite impor- 
tant to understand the rationale of their ac- 
tion. With this knowledge, if the action char- 
acteristic of its setting does not proceed sat- 
isfactorily, modifications of temperature, di- 
lution or proportions may be made and much 
trouble saved thereby. 

The phenomena of setting may be differ- 
entiated as follows: 


1. Evaporation, loss of water or other sol- 
vent. 

2. Hydration, 
water. 

3. Cooling. 
Oxidation. 
. Vulecanization. 

. Ordinary chemical action. 
Combination process. 


1. Evaporation.—In cases where setting 
takes place by evaporation there are various 
considerations to be noted in respect to both 
solvent, solute materials and insoluble filler 
if any. 

The chief consideration is of course as to 
whether the materials in solution or combined 
solution and suspension are chemically and 
physically resistant to solution, corrosion or 
abrasion incident to their use. This matter 
is, however, too full of detail to be taken up 
at this time. As to the solvent, however, 
something may be said here. f 

Layers of cement should not be so deep as 
to seriously hinder. evaporation, especially if 
the solvent is water. When water is used, 
unless the time of setting is not important, 
heat is generally present to expel it, or some 
corrective filler used, such as Portland cement 
or plaster. As the solvent goes off cracks are 
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likely to develop if the mixture is too thin. 
Fibrous materials such as noted below under 
the head of fillers are useful for holding it 
together, and jf the body of the cement is of 
soft material such as oils or soft pitch it is 
especially desirable to have some inert filler 
present whether fibrous or not. When the 
solvent is not water, choice of various organic 
solvents can often be made. In general 
methyl (wood) alcohol and ethyl (grain) al- 
cohol dissolve soaps, free organic acids and 
some of the resins, while the other solvents 
dissolve, more or less perfectly, fats, oils, 
some resins, pitches and asphalt. 

The most important solvents are here given 
in the approximate order of volatility (with 
boiling points): 


Volatility. 
Sulphuric. nt ð 35°C. 
Carbon di-sulphide ...............- 46°C. 
Aer. 8 56°C. 
Chloroform » 4 as ces See eee San eae 61°C. 
Methyl Alcohol 3 nce scacaw ene ees ea 66°C. 
Carbon tetrachloride ............... 78°C. 
FF ⁰A!½ ͤͤ— 8 80°C 
Petroleum benzine ............. 100-150°C. 
, . Bok eS See eas 111°C. 
Glacial Acetic Acid................. 119°C. 
r aes ee aa we aod ae 156°C 


The order of the solvent power is as fol- 
lows: Sulphuric ether, chloroform, carbon di- 
sulphide, carbon tetrachloride, turpentine, gla- 
cial acetic acid, benzol, toluol, acetone, petro- 
leum benzine, methyl alcohol, ethyl alcohol. 

The cost of these solvents, in the order of 
their cheapness follows: Benzine, toluol 
(straw color), benzol (straw color), wood al- 
cohol, denatured alcohol, turpentine, glacial 
acetic acid, carbon tetrachloride, acetone, 
chloroform, ethyl] alcohol, sulphuric ether. 

Most of these substances are extremely in- 
flammable and form explosive mixtures with 
air. There are two notable exceptions, how- 
ever—chloroform and carbon tetrachloride— 
especially the latter. It will neither burn nor 
support combustion. 

2. Setting by Hydration.—In this case 
crystalline substances form en masse, by the 
taking up of water. It is desirable to have 
as nearly as possible the total amount of 
water required to secure the greatest density 
and strength. There should not be too much 
inert material present to keep the particles 
of the setting substance apart. The more 
finely divided the inert material, the less can 
be used, as the particles of cement itself must 


coat all the particles of inert material or be 
between them to effect a bond. If the parti- 
cles of inert material are of the same degree 
of fineness, only an equal amount, as com- 
pared with cement, can be used. When prop- 
erly graded as to fineness from five to eight 
times as much by volume of the filler may be 
used. ö 

The time for setting may be somewhat re- 
duced by using warm water in very little if 
any excess and may be retarded by having 
an excess and by the use of small amounts 
of certain chemicals; alkaline substances, for 
instance, delay the setting of Portland ce- 
ment and plaster. In some cases the entire 
amount of water cannot, be used at once or it 
dries out somewhat, so that subsequent wet- 
ting is necessary. 

3. Setting by Cooling.—In this class are 
considered cements and lutes which are ap- 
plied in the melted state, such as resins, 
waxes, bituminous bodies, solid fats and sul- 
phur. The great advantage of using materi- 
als in this way is that there is no loss in 
density as is generally the case where the set- 
ting takes place by evaporation. The work 
they are applied to should be hot, however, 
or the setting is interfered with. 

If the pieces of apparatus to be joined are 
small it is usually well to heat them well, as 
applying the cement hot is not enough to in- 
sure a fused union of cement and work. 

Inert substances are almost invariably used 
in admixture to make the cement harder, 
stronger, fill voids and to cheapen it. Clay, 
sand, asbestos, cement, plaster, whiting, ete., 
are used in this connection. : 

Sometimes there is a subsequent chemical 
action, as when acid resins are used with 
fillers of a more or less basic character, such 
as metallic oxides or carbonates. 

4. Setting by Oxidation.—This may take 
place in oil used or in powdered metal. In 
the case of oil there is an effect of hardening 
and consequent setting. With metals it 
causes an expansion due to increase of vol- 
ume. The commonly used oils acting in this 
way are Chinese wood oil, linseed oil, rape- 
seed oil and fish oils. In the case of Chinese 
wood oil, the oxidation is so energetic that 
it is generally best to mix it with some other 
oil. Linseed oil is almost always previously 
“boiled”? before use and rapeseed oil blown.“ 

With regard to the metal powders, iron is. 
the chief one used, although precipitated cop- 
per has been used and other metals might be 
for special purposes. The iron used is inva- 
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riably the powder resulting from the crush- 
ing and sorting of cast borings, filings or mill- 
ings. They should be nearly free from oil, 
and the cement has the greatest expansive 
power when in a finely divided condition. 

The value of these cements depends on the 
expansion taking place in a confined space, 
such as holes or cracks in castings. This ex- 
pansion may be so powerful as to break or 
shatter the object upon which it is used. In 
such cases it can be diluted with clay or ce- 
ment. When the holes in a casting are well 
filled with concentrated iron powder mois- 
tened with water containing a very little salt 
or sal ammoniac the particles adhere so firmly 
and the actual oxidation is so limited in ac- 
tual amount, that the casting can be finished 
and not show where it was mended. Further- 
more, the cement is not dislodged by any 
ordinary means. 

5. Setting by Vulcanization.—This takes 
place where fresh rubber is used as a cement 
in conjunction with sulphur or certain com- 
pounds of the same and heated to about 120° 
C., which renders the rubber insoluble, firm 
and causes it to lose its stickiness. Vegetable 
drying oils may be used, such as rapeseed 
and linseed oils, with sulphur chloride, dis- 
solved in carbon disulphide, as a vulcanizing 
agent. Hydrochloric acid gas is liberated in 
this reaction and so zinc oxide or a similar 
base is generally used to neutralize the acid. 
In the vulcanization of rubber itself, such 
precaution must be taken when sulphur or 
sulphur chloride is used. 


6. Setting by Chemical Action.—Under this 
classification we have several of the most use- 
ful cements known. In most cases, however, 
the action is too rapid, so that setting takes 
place before the cement is in position. Dilu- 
tion of the active ingredients is the general 
remedy for this. There are also specific ones. 
As examples of the most useful cements, the 
oxy-chlorides may be mentioned, which re- 
main nicely liquid or plastic for ample time 
to use and then set up very strong and hard. 
The well-known glycerine-litharge cement acts 
nicely in this respect. Cements formed from 
silicate of soda and oxides of lime, magnesia, 
zine, etc., and those formed by the action of 
their oxides on casein and albumen do not 
act so well. They are liable to set up too 
soon and be crumbly when set up. 

7. Setting by Combined Action.—The most 
prominent case of this kind is the setting of 
glue. In the first place when used it is a 
melted mass that on cooling has fair strength 
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of coherence and adherence. Then, however, 
as the water is absorbed by the wood or other 
material being cemented, it becomes stronger 
until very great strength is developed when 
free of water. 

Other cases are when a solvent or heat is 
used with a resin, boiled oil, etc., mixed with 
a metallic oxide such as lime. There is then 
the combined action of the evaporation and 
the formation of new compounds or so-called 
metallic soaps. 


INERT SUBSTANCES. 


These useful, harmless substances do not 
make a cement, but so many formulas differ 
only in the choice of them that it might be 
supposed they did. Sometimes a little work 
is required of them, as when there is a little 
water to be taken up. Plaster and Portlana 
cement serve this purpose. Zinc oxide and 
other basic substances, while mainly serving 
as fillers, absorb acid in addition. In most 
cases, however, no action of this kind is re- 
quired and it is merely a matter of giving 
body or other physical properties. 

A classification of fillers may be made as 
follows: 


Corrective. 
Portland cement. 
Plaster of Paris. 


Porous. 
Infusorial earth. 
Magnesium carbonate. 


Zinc oxide. 

Lime. 

Whiting. 

Magnesia. 

Strength. Finely Divided. 

Asbestos. Cement. 

Hair. Clay. 

Plush trimmings. Plaster. 

Cloth. Gypsum. 

Tow. Whiting. 

Oakum. Silica. 
Powdered glass. 
Powdered fluorspar. 

COMPOSITION OF CEMENTS. 


Cements that have come into use to any 
extent may be placed in classes according to 
their composition as follows: 

1. a. Rubber solutions. 

b. Gutta percha solution. 

c. Pyroxylin solution (collodion). l 

d. Gum resin solutions (such as mas- 
tic and copal). 

2. Silicate of soda and neutral fillers. 

3. a. Flour pastes. i 

b. Starch pastes. | 
c. Dextrin pastes. 
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Gum solutions (such as arabic, trag- 
acanth). 

. Plaster of Paris. 

Portland cement. 

. Bitumens (pitch, tar, asphalts, etc.). 
. Resins (resin and gum resin in 
melted state). 

. Sulphur. 

d. Shellac. 

. Rubber and gutta percha, melted or 
thinned with oil. 

Iron powder compositions. 

Drying oil mixtures. 

Oxy-chloride cements, 

Glycerine and sugar compounds of lead. 
a. Glue. 

b. Casein. 

c. Albumen. 

11. Cements made from metallic oxides and 
strong acids. 


12. a. Vitreous and vitrifying mixtures. 
b. Clay and asbestos, etc., with water. 


ou 
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Class 1—a, b and c are especially water- 
proof, tough and tenacious. d is not so te- 
nacious but answers the other requirements, 
adheres better to smooth surfaces, has greater 
hardness when set, and is transparent in thin 
layers in which it is frequently used for opti- 
cal purposes. a, b and c are generally made 
up with fillers to prevent the formation of 
voids on the evaporation of the solvent. 


Class 2. Not waterproof, but form very 
dense, hard and strong lutes. Especially good 
for hot gases, in which case the water of the 
silicate can go off. They are useful for or- 
ganic solvents and stick only too well to glass. 
Suitable fillers are barytes, whiting, silica, 
powdered glass and powdered fluorspar. The 
three latter probably slowly react with the 
silicate with beneficial results. 


Class 3. Are used for fastening paper and 
cloth. 


Class 4. This is a most important class. 
a is generally used without filler, although 
frequently mixed with alum, etc., for pur- 
poses of increasing the density. It is used 
for filling hollow articles, moulds, ete. b is 
the most used of all cements. It is made 
into concrete for building purposes, etc. For 
use in small amounts it is not successful as 
the water dries before it can set. 

The making of cement concrete waterproof 
is an art not understood by all. The main 
points to be considered are to have the voids 
as few as possible and the dense coating on 
the side the water would enter. Neat cement 


is probably most used for this denser coat- 
ing. It should be used as strong as it will 
flow well into crevices and hot if possible. 
The condition of the work and the kind of 
cement are important. It is waterproofed best 
when fresh, and if washes such as silicate of 
soda, skimmed milk and casein solution are 
used an over-limed cement is desirable. Mag- 
nesia cement has been recommended for this 
purpose, but the chloride is liable to soak in 
and not combine properly with the oxide. 


Class 5. This is a very important class, if 
the number of formulas are a criterion. The 
materials must be applied in melted condi- 
tion. The marine glues are made from ma- 
terials of this class. Sulphur is much used 
by itself and sealing wax is also-of this class. 


Class 6. The use of this material has been 
referred to above. 
Class 7. Putty and red lead compositions 


are among the best known cements. Boiled 
linseed oil is invariably used and if resin is 
dissolved in it and metallic oxides mixed 
therewith a much thicker composition is ob- 
tained thereby than otherwise. When films 
of linseed oil are very much oxidized by expos- 
ure to heated air and mixed with powdered 
cork, etc., linoleum can be produced. 


Class 8. Oxy-chloride of zinc has been used 
for dental purposes and forms a very dense 
strong, stone-like cement. Oxy-chloride of 
magnesium is, however, more used, as the 
ingredients are cheaper. It is used for unit- 
ing particles of stone either for refacing the 
same or making an artificial stone, and for 
making compositions with sawdust for a kind 
of floor tiling. 


Class 9. This class is a valuable one, em- 
bracing the well known glycerine and litharge 
cement, much used for joining glass to met- 
als, etc. It, is waterproof, acidproof, gas- 
proof and not attacked by organic solvents. 


Class 10. Casein and albumen form very 
strong compositions with lime, zinc oxide, etc. 
They set up very quickly, so must be used at 
once. They are more in the nature of lutes 
than cements, properly considered. 

Class 11. The combination of zinc and 
other oxides and phosphoric acid stands for 
this class. It is much used by dentists and 
forms a hard, dense, waterproof substance. 

Class 12. This class includes glass pow- 
ders or glass forming mixtures that bind sur- 
faces at high temperatures. 

With a view of choosing a cement only the 
most general statements can be made here. 
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The following suggestions may be of use, 
however, the numbers referring to the classi- 
fication given: 

Hot surfaces, 2, 4a, 9, 10 and 12. 

Elastic, la, 1b. 

Water and steam, Ha, 5b, 5e, 6, 7 and 9. 


THE APPLICATION 


Strength, 2, 4b, 8, 9, 10a and 12. 
Expanding, 4b and 6. 

Quick setting, 10. 

Acidproof, 1a, 1b, 1c, 2, 5a, 5b, 5c, 5e, 9. 
High temperature (moderate), 4b, 6. 
High temperature (excessive), 12a, 12b. 


OF HIGHLY SUPER- 


HEATED STEAM TO LOCOMOTIVES 


By ROBERT GARBE 


S FROM “THE ENGINEER,” LONDON 


Among the improvements in locomotive con- 
struction none has excited greater interest in 
professional circles than the application of 
highly superheated steam in current locomo- 
tive practice. Ten years ago few even among 
the most far-seeing of practical locomotive 
engineers were willing to admit of the 
possibility of permanently and regularly 
producing steam at temperatures of 550° 
to 650° F. within the restricted capacity 
of the ordinary locomotive boiler, and of its 
safe and economical application to the ordin- 
ary running of the engine; while at the pres- 
ent time it has found successful application in 
more than two thousand locomotives, if we 
include those in construction with those ac- 
tually running. Dry or moderately super- 
heated steam has been tried on different oc- 
casions, but without realizing any notable 
economic advantage in practice; and it was 
not until Mr. William Schmidt, of Cassel, had 
developed practical methods of applying high 
superheat that its use became possible in sta- 
tionary engines about 1880, while fifteen years 
‘later, in 1895, the first steps were taken in 
extending it to locomotives. 
nection special notice must be taken of the 
services of the Prussian State Railway depart- 
ment, which, on the author’s suggestion, was 
the first to sanction trials of the Schmidt sys- 
tem on a large scale on the locomotives under 
its control. 

From the beginning of these trials it be- 
came apparent that an effective locomotive 


In the latter con- 


_superheater could only be realized by making 


it a closely connected integral part of the 
boiler itself, receiving its heat from the live 
flames of the fire-grate and not from waste 
gases or an independently fired apparatus. 
This fundamental principle has been retained 
in all the Schmidt locomotive superheaters, as 
well as in the numerous modifications derived 
from them. 


PROPERTIES AND ADVANTAGES 


HOT STEAM. 


Hot Steam.—According to Schmidt the term 
“hot steam” is to be understood as meaning 
steam that has been raised to 100° C. (180° 
F.) above its proper saturation temperature, 
by subjecting the steam to extra heating in 
an enclosed vessel—the superheater—which is 
in communication with the steam generating 
space alone, but isolated from the water in the 
boiler. This has the effect of drying and in- 
creasing the temperature of the steam pro- 
duced by the initial evaporation whereby its 
volume is increased, but without augmenta- 
tion of its initial pressure. An appreciation 
of the method of producing and using the 
superheated steam will be much facilitated by 
a preliminary consideration of the more im- 
portant properties in which it differs from sat- 
urated steam, as contained in the following 
paragraph: 

Specific Volume.—tThe specific volume, i. e., 
the volume per unit of weight—cubic feet per 
pound or cubic meters per kilogram—of sat- 


OF 
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urated steam diminishes with increase of tem- 
perature and pressure, while, on the other 
hand, V the volume of superheated steam in- 
creases nearly directly in proportion to the 
rise in temperature. Thus, for steam of 185 
Ibs. per sq. in. pressure absolute— 


Or for a superheat of 200° the increase in spe- 
cific volume is approximately 25%. For the 
same cut-off in the cylinder, therefore, the 
weight of steam required is about 25% less 
with 200° superheat than with saturated steam 
of the same pressure. 

Thermal Conductivity of Superheated Steam: 
This augmentation of volume is, however, a 
less important advantage than that realized by 
the suppression of all cylinder condensation 
when the superheat is sufficiently high. While 
under ordinary average working conditions 
with saturated steam about 35% of the total 
quantity admitted is immediately precipitated 
without doing any mechanical work, and 
passes through the engine as suspended water 
in the steam; hot steam, on the other hand, 
may by reason of its reserve heat be reduced 
considerably in temperature without losing 
any of its capacity as a working agent. In 
this direction another important advantage 
comes into play, namely, its low thermal con- 
ductivity. Highly superheated in contradis- 
tinction to saturated steam is a bad conductor 
of heat. This property, which is of great 
value in reducing the loss by cooling 
in the cylinders, is, on the other hand, an 
obstacle to the free transmission of the heat- 
ing agent to the steam in the superheater, and 
calls for special consideration in the design of 
the latter. 

Calorific Value.—Total Heat Value.—In or- 
der to realize the great economical advantages 
of hot steam, increased volume and avoidance 
of cylinder condensation, a certain heat ex- 
penditure is required which must be debited to 
the saving due to the above items. 

The heat necessary to raise 1 lb. of satur- 
ated steam from its proper temperature t, to 
the higher temperature t deg. F., is 

W. = Cp (t — t.) B. T. U. 
C, being the specific heat of the superheated 
steam under constant pressure. 

Putting W = to the quantity of heat con- 
tained per pound of steam saturated at the 
particular pressure as contained in Regnault’s 
tables, 

W. W+W,= WI Cp (t — ts) 
expresses the heat value of the superheated 


steam; that is, the total heat contained in 1 
Ib. of the steam superheated to the tempera- 
ture t. 

Size of Superheaters.—The heat require- 
ments of the superheater are not limited to the 
amount W, necessary for supplying the actual 
superheat, but must be supplemented by the 
quantity required for evaporating particles of 
water carried over mechanically in the super- 
heater. 

Assuming a degree of humidity in the boiler 
steam of 7%, which for ordinary locomotive 
working conditions is certainly not excessive, 
the heat demand for the production of 1 lb. 
of steam at 170 lbs. pressure (absolute) and 
572° F. temperature from the heating sur- 
faces of boiler and superheater respectively 
will be as follows: 


From the boiler-heating surface— 


B. T. U. 
0.93 lb. dry saturated steam 
0.93 x 1,194.3 = ........ 1,111 
0.07 lb. water at saturation 
temperature, 0.07 x 340.5 = 24 
—— 1,135 
From the superheater— 
Evaporation of 0.07 lb. water 
at 368.3° F., 0.07 x 853.8... 60 
Superheating 1 lb. dry steam 
by 204° F., 0.541* x 204.. 110 170 
Total heat required for 1 Ib. 
hot steam 4.6 csi sesenan 1,305 
of which 170, or 13%, is required for the 
superheater. 


In the normal locomotive boiler with a nar- 
row and deep fire-box having about 10% of 
direct heating surface,¢ about 40% of the to- 
tal heat is developed in the fire-box and the 
remaining 60% in the tubes. The superheater 
surface therefore must be 13% of 60, or 22% 
of the total tube surface; and when it is fur- 
ther considered that the best part of the lat- 
ter, that is, in the neighborhood of the fire- 
box tube plate, is unavailable, being previ- 
ously reserved for evaporative use, it will be 
readily understood that in order to obtain a 
sufficient superheat, from 25 to 30% of the to- 
tal tube surface of the boiler must be appro- 
priated to that use. 

It also follows from what has been pre- 
viously advanced that when the demand due 

*From results obtained by Knoblauch and Jakob—see 
page 113. Vol. II., Technical Literature. 

„This excludes from consideration American forms of 


boiler, which have, as a rule, only comparatively small 
direct heating surface. 
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to supplementary evaporation, which is prac- 
tically constant, is taken into account, it by 
no means follows that superheated surface is 
directly proportional to the degree of super- 
heat. For example, for only half the heat, 
say, to 473° F., considerably more work is 
called for than would be furnished by a super- 
heater of only half the heating surface. 
GENERATION OF HIGHLY SUPERHEATED 
STEAM IN LOCOMOTIVE BOILERS. 

The valuable property of bad thermal] con- 
ductivity characteristic of highly superheated 
steam is a source of great difficulty in its pro- 
duction. Steam with only a moderate super- 
heat is generally mixed with particles of water 
or damp steam, and the better thermal con- 
ductivity of the latter facilitates degradation 
of the mixture, and this tendency only dis- 
appears when the superheat is sufficiently 
high. It is not sufficient to supply heat in 
approximate quantity through the superheater 
walls, but means must be adopted to insure 
that the heat so supplied is brought into con- 
tact with the individual particles of the steam 
current as it flows through the tubes until each 
one is brought from the saturated to the 
superheated state. This requires that steam 
coming in bulk from the boiler shall be di- 
vided into numerous thin streams which, by 
combination with multiple reversals of direc- 
tion, may insure that moist and superheated 
particles shall be thoroughly mixed in their 
passage through the superheater tubes. 

It is further necessary, having regard to the 
low conductivity of superheated steam, that 
in order to effect the necessary heat transfer 
to the rapidly flowing steam particles in the 
superheater, a high temperature difference 
shall prevail; that is, the application of highly 
heated gases is essential. 

If the steam is only improperly heated, that 
is, if it contains both superheated and wet 
portions, the temperature indicated by the 
thermometer will be that of the average of the 
mixture, and it will therefore be erroneous to 
assume that this will be that of the steam us 
a whole considered as at a uniformly medium 
superheat. In reality, saturated steam par- 
ticles, with their prejudicial tendency to the 
cooling of the superheated portions, are still 
present, and the anticipated economic advan- 
tage in the engine can only be imperfectly 
realized. 

According to the author's experience, an 
average temperature of 570° F. in the slide- 
valve chest must be attained in order to insure 
the homogeneity of the superheated steam or 


its freedom from intermixed damp or satur- 
ated portions; repeated trials having shown 
that the coal and water consumption are de- 
cidedly increased whenever the temperature 
falls below that level to any appreciable extent. 

The essential conditions determining the 
saving in fuel are to be defined as follows: 

1. The difference in specific volume be- 
tween the two kinds of steam. 

2. Their different heat values. 

3. The humidity of saturated steam. 

4. The alteration in cooling losses in con- 
sequence of the higher temperature and lower 
thermal conductivity of superheated steam. - 

5. Changes in the relations of firing and 
blast pipe conditions and in the thermal radia- 
tion of the boiler. 

Of these points the last three cannot be 
brought into calculation, and therefore must 
be excluded from the theoretical investigation 
of possible saving of fuel and feed-water which 
involves the following assumptions: 

(a) That the boiler efficiency of both en- 
gines is the same. 

(b) That the engine is a heat-proof struc- 
ture not subject to losses. 

(c) That the steam from the non-super- 
heated engine is in the dry saturated state. 

Theoretical computations of the thermal 
economy are only possible when the points 
1 and 2 are assumed as bases. The results of 
such a calculation may be summed up as fol- 
lows: 


THEORETICAL ECONOMY IN COAL AND WATER OB- 
TAINABLE BY SUPERHEATING STEAM TO 572° 
F. FOR Cp. = 0.48 AND 0.6. 

Theoretical saving. 

Water. Coal. 
Cp. = 0.48. Cp. = 0.6. 

Per cent. Per cent. Per cent. 


Steam pressure 
excess, 


Saturated 


170 Ibs. Superhented ! .. 11.0 4.0 2.2 
142 lbs. [ Superbeated] .. 13.3 6.ö1 4.3 
114 bss eee 15.0 7.2 5.3 
Bo IDS. “ete heated 168 8.6 6.3 


The principal point of interest in this table 
is the clear manner in which the value of 
superheating is brought out, the highest abso- 
lute superheat with the lowest steam pressure, 
85 lbs. (572° — 327° = 245° F.) showing the 
highest theoretical saving both in fuel and 
water. 

The actual saving can, however, only be 
deduced from such theoretical results by in- 
troducing corrections for the losses resulting 
from cylinder cooling and humidity in the or- 
dinary locomotive, and these must be based 
upon more or less arbitrary assumptions, 
whereby the practical value of the result is en- 
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tirely lost. The practical man, therefore, can 
only rely safely upon the results obtained in 
propery conducted trial trips. 


HAULING CAPACITY OF THE HOT STEAM 
LOCOMOTIVE. 

(d) In addition to the saving in fuel and wa- 
ter, a further and more important advantage of 
hot steam working is to be found in the not- 
ably enhanced hauling capacity of the engine. 

In comparative trials of a four-coupled ten- 
wheeled, four-cylinder compound against a 
similarly coupled eight-wheeled two-cylinder 
engine with Schmidt superheater, doing equal 
work, the latter has often shown a saving of 
about 25% of coal; and when by harder driv- 
ing about 40% more work was got out of it, 
the consumption was still about 10% less than 
that of the compound. From such results the 
following simple practical conclusions may be 
deduced: 

Supposing that for equal tractive effort in 
the two engines, which, in the compound, rep- 
resents about the maximum, and in the super- 
heated engine only about the medium power, 
the saving in coal by the latter to be only 
20%, the work for equal quantities of fuel 
burnt under similar conditions may, by super- 

100 — 80 
heating, be increased . 100 = 25%. 
80 

As, however, under present working condi- 
tions as to speed and dimensions in four-cyl- 
inder compound express engines, about 40% 
of the indicated horse-power developed in the 
cylinders is consumed in engine and running 
resistances, leaving only 60% for drawbar 


25 x 100 

effort, the 25% becomes or about 40% 
60 
at the drawbar. An increase which, as already 
stated, has been repeatedly obtained in com- 
parative trials. When the comparison is made 
with a twe-cylinder engine of about the same 
or somewhat larger weight, the advantage in 
favor of superheating is still more marked, it 
being, of course, understood that the cylinder 
dimensions and superheating conditions are 
correct. 


We have, therefore, in superheating a means 
of meeting the continuously increasing demand 
for higher speeds and heavier trains without 
having recourse to abnormal increase in the 
dimensions of locomotive engines and boilers 
upon those now current. 

In ordinary working the saving of coal by 
superheating is somewhat less than that shown 
in comparative trials, where a principal pur- 
pose is the determination of the maximum 
tractive power of the engine under trial. When 
this point, which has been the subject of 
numerous criticisms in professional circles, as 
determining the true value of superheating, is 
considered, it must be remembered that in cur- 
rent working the time-tables are so arranged 
that the saturated steam locomotives may run 
under comparatively economic conditions at or 
near their full power while the more power- 
ful superheated engine of the same weight 
would be doing the same work with consider- 
able reserve power. When, however, the wet 
steam engine is beyond its normal power the 
point of exhaustion is approached, coal and 
water are blown out of the chimney unused, 
and the only resource left is double heading. 
The superheating, therefore, is to be regarded 
not merely in the light of saving 25 to 30% of 
coal, but as a certain security against the 
wasteful and objectionable practice of using 
two engines in front of one train. 

The principal advantage of hot steam, there- 
fore, is to be realized with heavy loads at very 
high speeds, as with increase of speed the work 


consumed in engine and air resistances con- 


tinuously increases, and these resistances are 
considerably lower in the plain superheated 
steam engine. 

The considerable augmentation in working 
capacity by superheating which has been 
found in all trials hitherto carried out is of 
much greater importance to the locomotive de- 
partment than even the largest saving in coal 
and water, and should be the point of primary 
consideration, and the more so as the equal 
economy for minimum as well as maximum 
work would allow of a reduction in the num- 
ber of different classes of engines in use for 
different services. 


FUE GAS ANALYSIS: ITS VALUE 


Much is being said and written about flue- 
sas analysis, and automatic instruments for 
the analysis of gases have recently appeared 
upon the market. The prominence with which 
the matter is being brought before the en- 
gineering eye causes an inquiry into the real 
economic value of gas analysis to be charged 
with particular pertinence at this time. As 
the value of it is over-estimated in some quar- 
ters and under-estimated in others, the in- 
quiry assumes even more importance. 

The impression is too widely prevalent that 
a machine for analysis and a hole in the 
breeching for a sampling pipe are all the 
equipment an engineer requires to render him 
expert in the regulation of the furnace fires. 
Of what value is an indicator diagram, if the 
engineer is unable to read it? Of what value 
is the chart from a CO, recorder, if the en- 
gineer is unable to interpret it correctly? To 
tap the gas passages at any point, such as the 
breeching, and find any given percentage of 
CO, (4%, for instance) does not necessarily 


indicate anything as to furnace performance. 


Correctly interpreted, the results from an 
analysis of the escaping flue gases may be of 
the highest value to the engineer. It is only 
by such analysis that the highest economy in 
furnace operation may be attained and main- 
tained. 

To increase furnace efficiency is the sole 
aim and end of flue-gas analysis. It is not 
concerned with any other consideration. When 
a quantity of air just sufficient for the op- 
erations of combustion is permitted to enter 
the furnace, efficiency will be at the highest 
point attainable. If the air supply is decreased, 
combustion will be incomplete. Unutilized 
heat units will go up the chimney. If the air 
supply is increased, the excess air will cool the 
furnace by the absorption of heat units, and 
energy that might otherwise express itself at 
the piston of the engine will be wasted upon 
the atmosphere. p 

Oxygen constitutes about 21% of the air by 
volume. If carbon should be burned with 
only the theoretical quantity of air, all of the 
oxygen would unite with carbon, and we should 
have 21% of carbonic acid gas, or CO,, in the 
escaping chimney gases. As some surplus air 


33 


attained. 
12% and 7% is around 11% in fuel. 


By J. W. HAYS” 


CONDENSED FROM 


“POWER” 


is necessary in actual furnace operation, owing 
to the difficulty of securing a prompt and thor- 
ough mixture of the admitted air with the 
combustible furnace gases, we are forced to be 
satisfied with a maximum of from 15 to 17% 
CO, and a minimum of from 4 to 6% free 
oxygen. Anything short of these figures rep- 
resents something less than possible attain- 
ment. When all the exigencies connected 
with boiler furnace operation are considered, 
an average for the day’s run of 12% CO, may 
be counted very satisfactory. The average 
steam plant will be unable to show an excess 
of 7%. This is the efficiency of ordinary meth- 
ods of furnace operation. 

With a proper instrument for gas analysis 
correctly operated and the findings under- 
standingly interpreted, 12% CO, can be easily 
The difference in economy between 


It is most unfortunate that builders of 
automatic instruments for furnace-gas analy- 
sis have so riveted their eyes upon the CO, 
that the importance of oxygen determination 
has completely escaped them. Oxygen is the 
cause, the other elements represent the effect. 
If the oxygen content is what it should be, the 
proper amount of CO, will usually be found in 
company. The CO, recorder determines car- 
bonic acid gas for the purpose of inferentially 
arriving at a conclusion with respect to oxy- 
gen. The inference, which is often wrong, 


might be avoided if oxygen were directly de- 


termined. 

The ideal apparatus will 
cord both CO, and oxygen. 
percentages of these two gases should ap- 
proximate 21; if less than 21, the difference 
may be assumed as due to the presence of car- 
bonic oxide and other combustibles. Such a 
state of affairs requires either more oxygen 
or better admixture of the oxygen with the 
combustible gases. The percentage of oxygen 
carried, as indicated by the chart which ac- 
companies such apparatus, will enable the 
engineer to determine at once which is the 
case. If the oxygen exceeds by about 5%, the 
fault is due to lack of mixture; if it is less 
than 5%, the fault is due to lack of oxygen. 

The single analysis machine—that is, the 


determine and re- 
The sum of the 


4 
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apparatus analyzing for and recording only 
CO,—registers the complaint that something 
is wrong. Such a machine puts it “up to” the 
engineer to discover what is wrong. 

The compound analysis machine—that is, 
the machine analyzing for and recording both 
CO, and oxygen, when someone produces it 
will not only indicate trouble, but tell the en- 
gineer where the trouble lies, whether due to 
excess or deficiency of air or lack of proper ad- 
mixture with the combustible furnace gases. 

If flue-gas analysis is contemplated as a test 
of economy, the location of all air leaks should 


be the first concern of the engineer. Until 
this has been done, it cannot be assumed that 
any analyses of gas taken from the breeching 
are indicative of the real conditions of furnace 
performance. 

The present movement toward gas analysis 
is probably the most important occurrence 
since the search for economies was first in- 
stituted in the boiler room. Gas analysis is 
the only conclusive test of furnace efficiency, 
but like every other form of test care must be 
taken to eliminate all possible causes of erro- 
neous conclusions. 


THE PROPOSED HENRY HUDSON 
MEMORIAL BRIDGE 


CONDENSED FROM 


Plans have been prepared by the Depart- 
ment of Bridges of New York City for a con- 
crete arch bridge of remarkable size. This is 
the bridge proposed to be a tercentenary mem- 


Orial of Henry Hudson's voyage up the river 


that now bears his name. It is to cross the 
western end of Spuyten Duyvil Creek (which 
separates Manhattan Island from the main- 
land to the north) and will form a part of New 
York City’s elaborate driveway and park sys- 
tem on the bank of the Hudson, the Riverside 
Drive. The object of the bridge, to serve as a 
monument of an important historical event, 
calls for a monumental structure, of course, 
and every endeavor was made in the design to 
fulfil this need. 

The movement for a Hudson celebration and 
a permanent memorial was originally stimu- 
lated by a private association of citizens, who 
early settled upon a high-level bridge over 
Spuyten Duyvil Creek as the most appropriate 
memorial. Their agitation finally resulted in 
the city’s accepting the proposal, and commit- 
ting itself to the bridge project. 

This design employs concrete for the princi- 
pal elements of the structure, the width of the 
Span being 703 ft. in the clear. In steel, a 
span of this magnitude is substantially within 
the limits of approved construction (the up- 
per Niagara arch, 840 ft. c. to c. of hinges, is 
the largest existing steel arch; the design for 
the Hell Gate bridge contemplates a 1,000-ft. 
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arch). But in concrete there is nothing even 
remotely approaching in magnitude the pro- 
posed span. The Griinwald bridge over the 
Isar at Munich, Germany, 230 ft. in span, is 
the largest completed concrete arch. The Wal- 
nut Lane concrete arch bridge, now being 
built, has a slightly longer span, 233 ft. be- 
tween faces of abutments. These spans be- 
come insignificant, even trivial, when com- 
pared with that now proposed for the Hudson 
Memorial Bridge. 

A better idea of the boldness of the pro- 
posal is had from a comparison with the gen- 
eral fleld of masonry arch construction, since 
the problems of design and erection for arches 
of stone and concrete are in a measure the 
same. The Cabin John arch of the Washing- 
ton aqueduct, 220 ft. in span, built about half 
a century ago, was for a long time looked upon 
as an exceptional achievement, being the larg- 
est stone arch in the world. Only in the last 
eight years has it been exceeded, and there are 
now three larger spans in stone, besides the 
230-ft. concrete arch at Grünwald: Adda, 230 
ft.; Luxemburg, 278 ft.; and Plauen, 295 ft. 
In fifty years, designers have ventured only 
one-third beyond the limits set by the Cabin 
John arch, and only in three cases have they 
found it necessary. Now, in one leap, the pres- 
ent limit is to be multiplied by two and one- 
half. 

The design for this remarkable structure 
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can be summarized very simply: The arch has 
open spandrels, except near the crown. The 
concrete ring is 725 ft. in span between cen- 
ters of skewbacks or 703 ft. in the clear, with 
a center-to-center rise of 177 ft. It is a mas- 
sive concrete rib 70 ft. wide, with a crown 
thickness of 15 ft. and a thickness at skew- 
backs of 28 ft. The rib is shaped to fit the 
possible pressure lines so closely that tension 
can never occur in any part of the ring. The 
immense dead weight makes the influence of 
live-load almost negligible, and the possible 
effects of temperature variation, etc., are rel- 
atively small. Steel reinforcing ribs are built 
in, however, primarily to reduce the compres- 
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sive stress on the concrete or (in another as- 
pect) to reduce the dead weight of the struc- 
ture. The steel is uniformly distributed over 
the cross-section of the arch. 

The arch carries a double deck. The upper 
or main deck is a highway floor, 80 ft. wide 
between railings; it has a 50-ft. roadway and 
two 15-ft. sidewalks. The lower deck is to carry 
four tracks of a rapid-transit railway, but as 
no such line is yet in prospect the lower floor 
system is not to be put in place at first, but 
only the necessary connections provided for it. 
Both decks have steel framing, comprising 
plate-girder stringers framing into floorbeams. 
The floorbeams are supported in part by steel 
columns which foot on the steel reinforcing 
ribs of the arch and in part by concrete cur- 
tain walls carried up to close off the spandrel- 
spaces of the relieving arches (secondary 
arches) and the space above the main arch- 
ring in the crown region where the system of 
relieving arches is interrupted. | 

The posts or shafts over the main arch ring, 
between which the relieving arches are sprung, 
are each composed of a pair of concrete piers, 
8 ft. thick in the direction of the length of the 
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bridge and 22 ft. wide transversely, the two 
being set flush with the respective sides of the 
arch ring, so that a space of 26 ft. is left in 
the center between them. Each of these piers 
is hollow, however, and is a concrete pier only 
in appearance. It contains six steel columns 
(four angles latticed in square arrangement) 
which are each filled with concrete and then 
connected by a 12-in. concrete enclosing wall 
which forms the exterior surface of the pier. 
The concrete filling of each column is figured 
to carry its share of the load. The twelve steel 
columns of each pair of piers are connected at 
the foot by four transverse plate-girders, which 
in turn rest upon the reinforcing ribs of the 
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main arch, and distribute through the arch 
ring the load of the superstructure. 

Thus, so far as concerns the portion above 
the main arch ring, the bridge is in effect a 
steel structure, partly protected by concrete 
and surfaced with a concrete floor. The con- 
crete-filled posts and the relieving arches are 
the only exception to pure steel construction 
in this part of the bridge. The relieving arches, 
though they serve to carry that part of the 
floor load which comes down through the span- 
drel walls, are mainly mere bracing members. 
The bridge is a steel viaduct carried on an im- 
mense arch ring. 

The only further details requiring mention 
here are the following: The relieving arches, 
spanning about 30 to 35 ft. in the clear, have 
reinforced concrete rings. The deck of the 
roadway consists of plain concrete arches 
sprung between the stringers. The sidewalk 
floor is made of reinforced- concrete slabs s°op- 
arately molded, and bolted on the top flanges 
of the stringers. The roadway is paved. 

The approaches to the great arch are formed 
of a succession of 100-ft. circular arches, and 
involve no features calling for special remark. 
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The roadway on the approaches has a grade of 
1%% from either side up toward the center; 
over the main span a vertical curve unites the 
slopes. By adopting this gradient, a notable 
gain in center height of arch was secured, as 
compared with the first design, and the arch 
stresses correspondingly reduced. The 100-ft 
arches are of concrete, probably unreinforced. 
The piers between them, detailed to harmon- 
ize with the treatment of the two main piers, 
are faced with stone in rusticated coursing. 
All other surfaces of the structure are con- 
crete. This is expected to give a marked re- 
lief between the pier faces and the arch and 
spandrel faces. 

The arch rib is practically a circular seg- 
ment in the profile of its center line. The 
center-line radius is 450.94, except for a short 
distance at the crown which has a slightly 
greater radius, 489 ft. The other principal di- 
mensions have already been given, but to- 
gether with the governing conditions as to 
load, etc., they are tabulated here: l 


Span, c. to c. skewbacks............ 725 ft. 
Riss / ĩ / 8 177 ft. 
Width of eingns ews 70 ft. 
Crown thickness 15 ft. 
Skewback thickness ............... 28 ft. 
Reinforcement, mean ............ abt. 1%% 
Live-load............ 15,000 Ibs. per lin. ft. 

{Roadway and sidewalks, 75 lbs. per sq. 


ft. on 80-ft. width; four railway tracks, 2,250 
lbs. per lin. ft. each.] 

Temperature variation +20° F. 
Maximum shrinkage allowance....... 1/5000 


The estimation of dead-load, the determina- 
tion of ring thickness, and the proportioning 
of the curve of rib, were the result of succes- 
sive approximations. The influence of the live- 
loads in shifting the pressure line is so small 
that the live-load moments had very little 
bearing upon the ring thickness. The limiting 
compressive unit-stress in the concrete was the 
most weighty factor; the two objective points 
of safe maximum stresses and least combined 
cost of steel and concrete were attained by ad- 
justment of both the ring-thickness and the 
reinforcement percentage. 

A concrete at least as rich as 1:2:4 was de- 
cided to be used, and for this the permissible 
compression, all sources of stress considered, 
was fixed at 750 lbs. per sq. in., the working 
stress allowed by the Bureau of Buildings of 
Manhattan Borough, New York City, for semi- 
looped reinforced-concrete work. 


The computation of stresses was carried out 
on the basis of exact elastic analysis. Both a 
graphical and an algebraic calculation were 
made, being checked against each other both 
in the location of the several pressure lines 
and in the stresses. 

In all the calculations, the modulus of elas- 
ticity was taken to be 1/15 that of steel; call- 
ing 30,000,000 the modulus for steel, the con- 
crete was credited with a modulus of 2,000,- 
000 lbs. per sq. in. Then with 750 Ibs. unit- 
compression in the concrete, the steel rein- 
forcement is stressed to 11,250 lbs. per sq. in. 
as a maximum. This figure is subject to mod- 
ification, however, to allow for the fact that 
the steel carries its own weight, and for the 
unequal distribution of the shrinkage of the 
concrete as the construction work progresses. 

Since the arch ring is never required to re- 
sist tension, the steel which is put into the 
ring is not strictly reinforcement, in the sense 
of tensile reinforcement. No direct static con- 
ditions governed the proportioning of this steel 
work, therefore. The steel is employed pri- 
marily to ensure structural integrity or homo- 
geneity of the entire arch ring, and being once 
provided it was applied to the purpose of re- 
ducing the compressive stress in the concrete. 
Since steel costs much more than concrete, a 
minimum amount of steel was desirable. The 
conflicting requirements were harmonized by 
successive approximations, which were begun 
with a crown thickness of 12 ft., and developed 
by repeated modification on the basis of the 
calculated extreme-fiber stresses and total 
costs. The final result is a steel percentage 
which will probably average about 1%%. The 
distribution of the steel to suit the variations 
of total arch stress, however, will make the 
percentage at different sections vary from 
about 0.6% to about 2.9% at the crown. 

The weight of the steel in the arch, includ- 
ing columns and deck, counting a length of 
750 ft., is about 12,000 tons; about 8,500 tons 
of this is in the arch ring. These figures are 
quite roughly approximate, of course. They 
are intended to include the weight of bracing 
and details, taken as 40% of the main sections. 
The corresponding volumes of concrete are 
75,000 cu. yds. and 47,000 cu. yds., the former 
of which includes the foundations. 

The total length of the bridge, including the 


approaches, is 2,840 ft. Its cost, excluding 
special ornamental features, is estimated at 
3.800,000. About one-half of this is charge- 


able to the large arch and its superstructure. 
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The design of the bridge was carried out by 
the organization of the Department of Bridges 
of the City of New York, Mr. J. W. Stevenson, 
Commissioner of Bridges, Mr. C. M. Ingersoll, 


Chief Engineer, Prof. Wm. H. Burr, Consult- 
ing Engineer, Mr. Whitney Warren, Consult- 
ing Architect, and Mr. Leon S. Moisseiff, En- 
gineer in Charge. ` 
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By R. B. OWENS, B. A., B. E. 


WATER SUPPLY. 

Next to pure air, a good supply of pure water 
is the greatest necessity of life; evidence is 
continually forthcoming to prove that short- 
ness of water supply means increase of dis- 
ease; the lowest amount compatible with 
health and cleanliness is about twenty gal- 
lons per head, per day, but forty gallons is 
really necessary; one hundred to one hundred 
and fifty gallons is said to be supplied in some 
American cities, but taking into consideration 
the important question of the disposal of sew- 
erage, this quantity seems to me to be exces- 
sive, and where such is the case, water meters 
ought to be installed and the amount cut 
down to that necessary to supply all reasona- 
ble needs. 

The chief sources of water supply are wells, 
rivers and upland gathering grounds. Shal- 
low wells are the most common source of sup- 
ply in country districts; these are dug in the 
ground until an impervious stratum of hard 
clay or rock is reached, and then sometimes a 
short distance into such stratum. The water 
obtained in such wells is that which has per- 
colated downwards through the upper layers 
of porous earth, sand or gravel until it has 
met with this impervious stratum, beyond 
which it cannot pass. There is always a 
great danger of organic matter being washed 
from farmyards, stables, manure heaps, cess- 
pools, privy pits, etc., through these porous 
layers to the surface of the impervious stratum 
and travelling slowly great distances on 
this surface until a hole in the stratum in the 
form of a well is reached; here it remains and 
if it does not in itself contain the germs of 
disease, it provides just the proper media for 
the cultivation of such germs as may, and 
do, find their way from the surface of wells 
by the trickling of water down the suction 
tube. It is thus imperative that wells in 


„From a paper read before the Union of Alberta Munic- 
ipalities, at Medicine Hat, Sept. 18, 1907, by the Pro- 
vincial Sanitary Engineer. 


country districts should be what are known as 
„deep wells, i. e. wells that reach down to a 
lower store of water, and catch that which 
has found its way through an outcrop of the 
stratum at a high level in some uncultivated 
and uninhabited district down to a level be- 
low the impervious bed upon which the sub- 
soil water rests. It must of course be insured 
that such a well is properly constructed and 
lined with brickwork set in cement from the 
very top down into the impervious stratum 
where boring begins, or better with earthen- 
ware tubes of large diameter made for the 
purpose in short lengths with bevelled edge 
to secure good joints, and the top of all wells 
should be brought above the surface, securely 
covered and evenly rounded off with a layer 
of puddle clay, and the discharge pipe should 
be about fifty feet in length, in order that the 
overflow from troughs, etc., around which an- 
imals drink, should not trickle down the suc- 
tion tube into the well. 

For the supply of towns, several sources of 
supply are resorted to. Deep wells are some- 
times made by driving iron tubes of a diam- 
eter varying from 1% to 4 ins., according to 
the needs of the individual cases; and some- 
times by drilling or boring into the impervi- 
ous stratum and lining with iron pipes backed 
with cement according to circumstances; wells 
of the two kinds last mentioned cannot, un- 
der ordinary circumstances become contami- 
nated with surface washings. These are driv- 
en in groups, the number of which varies ac- 
cording to the amount of water required; an 
increase in demand should be met by an ex- 
tension pf the system rather than by over 
forcing, for the latter will cause an undue 
lowering of the water level and tend simply to 
bring water downwards from the upper 
strata. Under exceptional circumstances even 
these deep wells may become contaminated 
by filth which gains access through such 
channels as cracks and fissures in impervious 
strata. 
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Filter galleries.—These are sometimes con- 
structed. They are in reality nothing more 
than horizontal wells sunk parallel and near 
to a river or lake. Although this method of 
obtaining water has been attended by most 
excellent results, yet the fact remains that 
the water so collected comes not from the 
river, but from the ground on its higher side, 
and this method is thus subject to contami- 
nation such as shallow wells are. The water 
of a river or lake, does not, except under ex- 
ceptional circumstances, percolate outwards, 
for the silt deposited in its flow clogs the in- 
terstices in the soil of its bed and acts as a 
valve against its egress; the ground water 
flowing to the river, finds its way through the 
silt which gives way towards on the side of 
least resistance. 

Rivers and streams are very common 
sources of supply; such water is excellent pro- 
vided no contamination from animal matter 
has reached it; but unfortunately, towns, vil- 
lages and houses situated anywhere near a 
river, nearly always pour their waste and im- 
purities of every kind into it, as do also 
barges, gravel dredges, etc., and the water, 
pure at first, becomes horribly polluted as it 
goes along. It is true that there exists in 
all running water certain natural agents for 
self-purification, and that the influence of sun- 
light, air, movement, the action of bacteria 
and water plants, tend to render all animal 
matter harmless. But opinions differ as to 
the time required for such influences to avail 
and also upon the extent of their power. 


It is usual now in places where regard is 
paid to public health (and the fact is realized 
that nothing is in the long run more expen- 
sive than disease), to obtain a good supply of 
pure water at all costs from a catchment area 
in some highly situated and uninhabited dis- 
trict. In order to do this the water can be 
taken from a natural reservoir, or an artifi- 
cial reservoir can be constructed at the bot- 
tom of a valley and all the water as it comes 
down from the neighboring hills impounded, 
or the head waters of a river can be captured 
and stored in a reservoir, or an unnavigable 
river can be dammed. This catchment area 
source of supply is the most safe and satis- 
factory of all, but those who arrange to get 
water in this way should obtain such a con- 
trol over the catchment area as to be able to 
prevent absolutely the erection of dwellings 
thereon. This is important by reason of the 
fact that should excreta from a person suf- 
fering from typhoid fever be emptied on a 


catchment area, an epidemic amongst the 
water consumers would be almost sure to 
follow. 

In Belfast, Ireland, both the old and the 
new systems are on this principle, but some 
years ago the catchment area of the old sys- 
tem contained dwellings ‘and farms. The 
farmers when they came to the city, used to 
buy and eat shell-fish gathered in certain sea- 
sons On the shores of the Lough, which is an 
arm of the sea, wherein at that time the sew- 
age of the city and other smaller towns was 
discharged in a raw state. Some of these 
farmers after eating the shell-fish would be- 
come ill with typhoid and it was noticed that 
when such a case occurred on the catchment 
area, after a short time an outbreak of ty- 
phoid in the city itself would take place. This 
compelled the commissioners to purchase out- 
right and remove from off the catchment area 
all the dwellings, etc., thus converting the 
area of cultivation into a wilderness with the 
result that the number of cases of typhoid 
was materially reduced. The new system for 
Belfast when fully completed will cost seven 
and a half million dollars to obtain a supply 
of thirty-three million gallons per day from 
the Mourne Mountains. Birmingham has re- 
cently spent close on thirty-five million dol- 
lars to obtain a supply of sixty million gal- 
lons per day from Elan Valley, Wales. Edin- 
burgh recently spent about seven million and 
a half on the Talla scheme, to obtain a supply 
of twenty million gallons per day. Glasgow 
obtains its supply from Loch Katrine; Liver- 
pool, from Lake Vrynwry in North Wales. Ot- 
tawa is likely in the near future to take its 
supply from a mountain lake some fifteen 
miles away, instead of from the river. This 
method is also the one most frequently en- 
countered in American practice. It is the sim- 
plest; it admits of the greatest amount of cer- 
tainty in determining the quantity and qual- 
ity of the water and the kind and cost of the 
work necessary to utilize the supply. 


PURIFICATION OF WATER. 

What is needed in water supplies is inno- 
cence, not repentance, but if an innocent sup- 
ply cannot be obtained, then the contaminated 
supply must be purified. The pathogenic bac- 
teria must be gotten rid of, for all of them, 
and particularly the typhoid bacillus, act as 
a constant menace. It is also important to 
get rid of color, suspended matter, taste and 
odor. There are three practical methods of 
purification in use, viz.: 

(1) Sedimentation of river water stored 
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in large reservoirs often in a few weeks causes 
such waters to lose ninety to ninety-five per 
cent. of their bacterial contents; time is al- 
lowed for the suspended matter in muddy 
water to settle to the bottom. The patho- 
genic bacteria which are feared in drinking 
water do not thrive in that medium, but rap- 
idly die; these and other non-pathogenic 
forms are largely carried to the bottom by 
their own welght or by the precipitation of 
other materials. 

(2 Aeration.—This method of purifica- 
tion has not been used much but is coming 
more in favor. It saturates water with oxy- 
gen, aids in discolorization, diminishes the 
free carbonic acid; it diminishes the organic 
growths for which the carbonic acid forms a 
food, and removes substances like sulphuret- 
ted hydrogen, but its effect is largely confined 
to tastes and odors, although there are un- 
doubtedly some tastes and odors which can- 
not be adequately removed by any practicable 
amount of aeration. 


(3) Filtration.—This may be what is 
called natural or mechanical method. Natu- 
ral filters consist of a series of beds of sand, 
about an acre in area—they can be of a 
larger or smaller of course, but an acre is a 
convenient size—and of a total thickness of 
4 to 6 ft., consisting of several layers, grad- 
uating from course material at the bottom to 
moderately fine sand on top, of about 2 ft. in 
depth; it is this top layer that is the essential 
part of the filter and it is necessary to secure 
sand of the right quality; it should be sharp 
and even. A system of underdrains at the 
bottom carries off the filter to the pump well. 
The filter is filled beneath to drive the air out 
and the water is allowed to stand for twenty- 
four hours before the filter is started and the 
first water which passes through runs to 
waste. The character of the layer of slime, 
which is precipitated upon the surface of the 
sand from the water standing upon it and 
from that which first passes through it, in a 
measure determines the efficiency of the filter 
and also the efficiency of the filter in a 
general way varies inversely as the rate 
of the filtration, the higher the rate the less 
is the water improved by its passage. The 
filters are cleaned by drawing off the water 
and scraping about a half inch from the sur- 
face of the sand. Constant supervision of fil- 
ters is nearly always necessary. 

Mechanical filters are coming more into 
use now. The cost of constructing one of 
these filters is considerably less than the cost 


of the natural filters, particularly if the nat- 
ural filters have to be covered. Such a ma- 
chine consists chiefly of an iron or wooden 
cylinder fitted with coarse sand or crushed 
quartz, through which the water passes by 
gravity or is driven under pressure at a very 
much greater rate than it moves in a bed. To 
take the place of the sediment layer which 
forms in the other, an artificial film is pro- 
duced by the use of alum as a coagulant. 
With careful management a very large per- 
centage of the bacteria are removed. 

Aeration and filtration combined form a 
highly desirable method of purification; it is 
being used in several places. At Charleston, 
S. C., an aeration and mechanical filtration 
plant has recently been installed. One system 
embracing the three, sedimentation, aeration 
and filtration is excellent. Along rivers, deep, 
narrow coulees can sometimes be found where 
dams could be constructed to form large sedi- 
mentation reservoirs cheaply; to these could 
be added aeration and mechanical filtration 
plants. The water of the river could be 
pumped to the sedimentation reservoirs, where 
after remaining some time it could be passed 
on to the aeration and filtration plant, and 
thence to the pump wells, whence it can be 
pumped to the stand pipe for distribution; or, 
sedimentation reservoirs can be situated on 
low lands near the river where water can be 
allowed to enter by a sluice. However, local 
circumstances in this, as in other schemes, 
would decide the matter. 


DISPOSAL OF WASTE. 

The next most anxious matter to be con- 
sidered is the disposal of the waste attendant 
on human life, the solid and liquid excreta. 
On one point all are agreed; such materials 
must be taken away immediately from the 
vicinity of dwellings by the simplest, clean- 
liest and most effective means that can be de- 
vised. The different methods in vogue are: 

1. The dry methods which comprise:— 

(a) Privy pits, wooden boxes, cesspools; 

(b) Earth closets; 

(c) Pail system. 

2. The water-carriage method which in- 
cludes :— 

(a) The combined system of sewerage, 
where all sewage, surface water, manufac- 
turers’ refuse and subsoil water are carried 
in the same sewer; 

(b) Similar to the above, the subsoil water, 
however, being carefully excluded; 

(c) The partially separate system; 

(d) The absolutely separate system. 
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Let us first consider the systems employed 
under the dry methods (although none of 
them are suitable for large communities), 
afterwards the systems employed under the 
water-carriage methods. 

Privy Pits, Wooden Boxes and Cesspools.— 
These are things to be early gotten rid of; 
there is probably no form of nuisance which 
in the aggregate causes so much annoyance. 
They are not only nuisances, but they are also 
real menaces to health. The excrements in 
cholera, typhoid and perhaps in other dis- 
eases contain large numbers of pathogenic 
germs, and in fact it is only through the ex- 
crements that cholera and typhoid are spread. 
The soakage from these often pollutes the 
stratum from which drinking water is taken. 


Earth Closets.—These are being used in 
various forms, but they are more complicated 
than the method known as the 

Pail System.—tThis, if not from the scien- 
tific point of view quite so correct as earth 
closets, is, on account of its simplicity, an 
effective method of disposal. But even a pail 
closet ought not to be maintained on any lot 
for the accommodation of which a public 
sewer is available. A pail closet should be at 
least 5 ft. from the line of an adjoining lot, 2 
ft. from any street or private or public pas- 
sageway, 10 ft. from any building or place of 
business, and 50 ft. from any well or spring 
likely to be used as a source of water for 
drinking or domestic purposes. It should be 
constructed and maintained in such a manner 
and position as to afford ready means of ac- 
cess thereto for the purpose of cleaning it, 
and so as to permit the removal of the con- 
tents from the privy to the public street with- 
out carrying them through any dwelling house 
or place of business. The receptacle should 
be movable; there should be a floor over the 
whole area of the space and also immediately 
beneath the seat, the surface of which should 
not in any place be less than 4 ins. above the 
level of the surrounding ground and have an 
incline towards the door of %-in. to the 
foot. Such floor and the whole extent of each 
side of the space between the floor and top of 
the seat should be constructed of some non- 
absorbent material. The seat, the aperature 
therein, and the space beneath must be of 
such dimensions as to permit the movable 
receptacle for filth to be fitted beneath the 
seat in such a manner and position as to pre- 
vent the deposit of filth elsewhere than in the 
receptacle. The seat should be so constructed 
that the whole or part of it may be readily 


removed or adjusted so as to afford adequate 
access to the space beneath for the purpose of 
cleaning it. The receptacle should not exceed 
in capacity 2 cu. ft., be made of metal, water 
tight, provided with handles, and so con- 
structed that it may be closed with a cover 
and made air-tight at the time of its removal. 
With regard to the privy itself, a trap-door 
should be made at the rear of such a size that 
the pail may be easily removed; a sufficient 
opening for ventilation should be made as 
near the top as practicable, communicating 
directly with the external air. On the Goux 
principle, used at Halifax, England, the pails 
have an abundant lining of dry earth which 
is shaped by means of a mold for the pur- 
pose. The pails are relined at the works after 
emptying. 

The Water-Carriage Method. This method 
is rapidly displacing the dry or conservancy 
method; it seems to accord best with our 
national customs and ideas. Most certainly 
no other method is so satisfactory in towns 
and populated districts. 


SEWERAGE. 

A good system of water-carriage sewerage 
should embrace the whole of the following 
requirements: 1. Each sewer should be 
laid at such a depth as will readily 
drain the basements of the adjoining 
buildings. 2. Its area and gradient should 
be so regulated as to make it self- 
cleansing, and at the same time carry off ef- 
fectively the maximum quantity of liquid for 
which it is intended. 3. Such sewer should 
(unless quite impracticable) be laid in 
straight lines with even gradients between 
man or lamp holes, and these gradients should 
not be excessive, or damage may be caused 
to the sewer. Sewers should be laid at proper 
levels in respect of their intersection with 
each other, bearing in mind that they are 
generally converging to one point. Manholes 
should be of simple construction; circular 
brickwork upon concrete, or concrete entirely 
is a convenient description. They may be 
made to serve the additional purpose of ven- 
tilating shafts, flushing chambers, junction 
shafts, storm overflows and side entrances. 
Tributary. sewers and drains should not join 
the main sewer at right angles unless the bot- 
tom of the manhole is so constructed as to 
give the required curve in the direction of the 
flow of the sewage and they should join at a 
heigtt (if of unequal sections) e jual to the 
difference of their sectional diameters, the aim 
of all junctions being to cause as little dis- 
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turbance as possible in the proper ow of the 
liquids along their respective channels. Sew- 
ers should not be constructed of too large a 
sectional area, but none should be less then 
4 ins. diameter, and the main sewer not less 
than 6 ins. internal diameter, as house sewers 
are never less than 4 ins. diameter, and the 
main sewer should, of course, be larger than 
its tributaries. It is also rather difficult to 
ventilate a sewer smaller than that. Stone- 
ware pipes of greater diameter than 18 ins. 
should never be used. When large sewers are 
constructed they should be either concrete 
pipes, brick work or concrete. 

In constructing sewerage works the great- 
est care is necessary in the selection of ma- 
terials and the manner in which the work is 
executed. Municipalities should do all the 
sewer work themselves by direct labor, no 
part of the construction should be done by con- 
tract; levels should be very accurately given 
and adhered to. In quicksand or anywhere 
where a good and quick job is required, pat- 
ent safety jointed pipes can be used with ad- 
vantage. In order to connect a high-level 
sewer with one at a lower level, a ramp should 
be employed in preventing the evils of a direct 
fall. 

Breakages sometimes occur in stoneware 
pipe sewers after they are laid, which gener- 
ally are found on examination to arise from 
one of the following causes: 1. Laying the 
pipes on a rigid foundation without recessing 
the sockets so as to give an even bearing; 
2. Laying the pipes on foundations which 
afterward yield or settle; 3. Laying the pipes 
at too greath a length without protection by 
concrete or otherwise to resist the pressure 
of the superincumbent earth, or by not suf- 
ficiently puddling the filling-in, when a sud- 
den settlement will often crack or crush a 
pipe; 4. Accidental or wilful injury to pipes 
which is not noticed before the trench is 
filled in; 5. Defective or weak pipes. 

The chokage in pipe sewers generally arises 
from one or more of the following causes— 
improper gradients; insufficient flush; foreign 
articles finding their way into and choking the 
sewer; defective joints through which the 
liquid runs leaving solid matter behind; an 
excess of road detritus finding its way into 
the sewer; improper bends in the line of 
sewer; right angle or improper junctions 
being formed in the sewer; a collapse of the 
sewer. 

The two principal systems employed in the 
water carriage methods are: The combined, 


where all sewage, surface water and manu- 
facturers’ refuse are carried in the same 
sewer; the partially separate system where 
all sewage, manufacturers’ refuse and rain 
that falls on back-yards are carried in the 
same sewer, while the other surface water is 
carried separately in either artificial or nat- 
ural channels. 

The combined system as above is the sys- 
tem most generally used. For the design of 
this system the first data required are the 
maximum and minimum quantities of liquid 
that will have to be discharged by the sewers 
of the proposed system. The minimum dry 
weather flow may be determined after ascer- 
taining the prospective population to be 
served, the water supply per head, per day— 
one-twelfth of which may be assumed to be 
used in one hour—and any constant trade and 
other discharges into the sewers. In some 
towns the maximum flow that will have to 
be dealt with in the sewer may be then as- 
sumed to be some multiple of the minimum, 
the whole when in excess of this maximum 
being diverted at various points through 
storm-water overflow conduits, into the nat- 
ural water course or stream. For the storm- 
water overflow conduits and for the sewers in 
towns where the previous method for its de- 
termination is not applicable, the maximum 
quantity of liquid to be dealt with may be de- 
cided as follows: the engineer having com- 
puted the area in acres of a district which is 
required to be sewered, and after investiga- 
tion of all available records having satisfied 
himself as to the greatest amount of rainfall 
which may be expected, say, in one hour, may 
rapidly ascertain its equivalent in cubic feet 
per second, by utilizing the fact that 1 in. of 
rainfall over one acre in one hour, very nearly, 
equals 1 cu. ft. per sec. After having made 
himself conversant with the geological char- 
acter, general configuration and surface con- 
ditions of the area under consideration, he is 
to ascertain the proportion of this rainfall 
which is likely to reach the sewer; and this 
proportion of rainfall in inches per acre per 
hour corresponds to the same number of cubic 
feet per acre, per second, which will, with the 
addition of the sewage, be the maximum flow 
to be dealt with. Having prepared profiles, 
from which to ascertain the available gradi- 
ents which will ensure that the lowest points 
in the district will be satisfactorily drained, 
and the size of the sewer that is capable of 
discharging at the available gradient the 
maximum flow when running two thirds full, 
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or such proportion less than full as the engi- 
neer may decide as reasonable to guard 
against the sewer being put under pressure. 
The velocity of the flow when the sewer is 
running two-thirds full is then to be noted, 
and the velocity when the minimum amount 
of sewage is flowing over the invert. The 
first result will show whether the sewer has 
a velocity which is too great, considering 
the material of which it is proposed to be 
constructed, and the second result whether 
during periods of minimum flow the sewer 
will be self-cleaning or not. In the latter 
case either the shape of the sewer or its 
gradient should be modified. If neither im- 
provement can be made, flushing arrange- 
ments should be adopted, unless further con- 
sideration show that it would be advantageous 
to alter the general arrangement of the pro- 
posed sewerage system and substitute an im- 
proved scheme. 

The partially separate system.— This sys- 
tem has the following advantages: 

1. It is not necessary to have the sewers 
of enormous diameter. 

2. Consequent great economy is the gen- 
eral result. 

3. The depth of the surface water con- 
duits need not be so great as that which is 
necessary for sewers. 

4. The exclusion of road detritus from the 
foul sewers. 

5. Its evident advantages where the sew- 
age has to be pumped or purified. 

6. The greatest accuracy with which the 
Quantity of sewage may be calculated and 
the sizes of sewers apportioned. 

7. Where old and defective sewers exist 
they may be used to carry surface water, al- 
though quite inappropriate as sewerage car- 
riers. 


The cost of the partially separate system is 
generally from one-eighth to one-half the cost 
of the combined system for corresponding 
conditions. This relates to the system of 
sewage conduits, but it is also evident that 
where the sewage has to be purified, the ex- 
pense will be very materially reduced by the 
exclusion of the storm water. The partially 
separate system, if properly constructed, will 
meet the requirements for the efficient re- 
moval of house sewerage more perfectly, and 
under conditions more strictly sanitary, than 
the combined system. In the partially sepa- 
rate system the sewers, being of small capac- 
ity, will run comparatively full once every 


day, in dry as well as in wet weather, and this 
tends to prevent permanent deposits; the 
sewers will have uniform velocities of flow, 
and consequently can generally be con- 
structed with flatter grades than in the com- 
bined system. Moreover, when flushing is 
necessary, the same degree of cleanliness can 
be obtained with less water in the partially 
separate system than in the combined sys- 
tem. This system has been found to be pecu- 
liarly adapted to the requirements of small 
towns. The comparative small cost of this 
system permits its construction in towns and 
suburbs where the greater expense of the com- 
bined system would render the construction of 
a sewerage system impracticable. The popu- 
lation of such districts not being dense, the 
question of surface drainage is not of au 
urgent nature. The comparative advantages 
of the partially separate system for large and 
densely populated cities, however, are not so 
great. 

With regard to ventilation of the partially 
separate system, the small pipe may go right 
from the basement to above the roof and be 
open throughout as a vent to the sewer. Of 
course, each fixture in the house must be 
properly trapped and air-back-vented to pre- 
vent siphoning, and such vents should be con- 
nected with a common ventilating pipe lead- 
ing to above the roof. 

House drains should be constructed of 
stoneware pipes, salt glazed, perfectly smooth 
inside, of true circular section and thickness 
of material, straight in the direction of their 
lengths with whole sockets of proper depth, 
and free from cracks, blisters, sand holes, 
etc.; the internal diameter of the sewer 
should not be too large, 4 ins. is sufficient on 
an ordinary house sewer and 6 ins. is gen- 
erally quite sufficient to carry off all the 
sewage from an extensive establishment, even 
if the water from the roofs or a portion of 
it is included. The inclination is governed by 
circumstances, but about 1 in 30 for a 4-in. 
and 1 in 60 for a 6-in. pipe is found to be a 
very convenient fall for many hydraulic and 
other reasons, and will keep a siphon clear. 
The joining of the pipes should be executed 
with great care and each pipe should be 
joined separately, and it should be seen that 
no cement is left in the drain and that the 
joint is good all round. Sometimes tarred 
gaskin is used to prevent the entrance of ce- 
ment in the pipes. The sockets of the pipes 
should be sunk into the ground at the bot- 
tom of the trench so as to give an even bear- 
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ing, which amongst other benefits dispenses 
with the chance of settlements. No pipes 
should be allowed to be covered in until 
they have been inspected by the town engi- 
neer or his assistants. In order to test the 
soundness of the joints, fill the drain with 
water, having first stopped up the lower end, 
and note if the level of the water is main- 
tained. Stoneware pipes should be con- 
structed to within 5 ft. of the building. Care 
should be exercised in filling over pipes, not 
to break or injure them. The trap of the 
house drain, where such is used (and such is 
in general use in the combined system), 
should be a siphon with a good cascade action. 
Its position must be determined by circum- 
stances. I would urge the necessity of a reg- 
ister of all house sewers being kept that are 
examined by the engineer’s department. This 
can be done by having a series of numbered 
notebooks kept solely for the purpose, and all 
the information thus acquired should also be 
plotted on the map of the town, if on a suffi- 
ciently large scale. The necessity of correct 
plans for the drainage of buildings cannot be 
over-estimated, especially for hospitals, asy- 
lums, workhouses, schools and other public 
buildings, and even for the smallest dwelling- 
house such a plan would often prove to be the 
greatest boon to the occupier or the owner 
as well as at all times to the city engineer, 
the medical health officer and the inspector of 
Nuisances. 

Underground public conveniences should be 
supplied in all fair-sized cities. 

As a part of any sewerage system we must 
consider the plumbing of the houses; and 
any town introducing a sewerage system must 
adopt a plumbing by-law at the same time. 
Such to-day means simply a system where 
nothing but iron pipes are used inside the 
house, all of which should be exposed to 
view or readily uncovered. They should all 
be proved after being placed in position by a 
thorough smoke test. The soil pipe should go 
direct from the basement to above the roof. 
Each fixture must be properly trapped, air- 
back-vented to prevent siphoning, and such 
vents should be connected with a common 
ventilating pipe leading to above the roof. 
The soil pipe should be suspended from the 
ceiling or walls of the cellar, and have a 
strong fron hanger placed on it close to the 
stack, and where possible two hangers, one 
on each side of the stack, and have cleaning 
screws every 25 ft., along the horizontal soil 
pipe within the house. 


SEWAGE DISPOSAL. 

The following are the systems which have 
so far been tried and adopted in many in- 
stances: 

1. Burial in the earth, 

Discharge into the sea or tidal estuary. 
Irrigation. 

Precipitation. 

Filtration. 

. Electrolysis. 

. Bacteriolysis. 

Burial in the Earth.—The contents of the 
pails should not be buried in the subsoil, but 
where possible should be nearly plowed into 
the vegetable soil. 

The Septic Tank System.—In this system 
purification is entirely by natural agencies, 
and the septic tank itself is merely a recep- 
tacle designed to favor the multiplication of 
Micro-organisms and bring the whole of the 
sewage under their influence. To this end 
the tank is of ample size, covered so as to 
exclude the light, and as far as possible, air. 
The incoming sewage is delivered below the 
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water level, and the outlet also is submerged, 


with the two-fold object of trapping out air 
and avoiding the disturbance of the upper 
part of the contents of the tanks. On enter- 
ing the still water of the tank, the soils sus- 
pended in the sewage are to a great extent 
disengaged, going either to the bottom or to 
the surface, according to their specific grav- 
ity. In the absence of light and air, the organ- 
isms originally present in the sewage in- 
crease enormously and rapidly attack all the 
organic matter. By their action the more 
complex organic substances are converted into 
simpler compounds; and these in turn are re- 
duced to simpler forms, the ultimate products 
of the decomposition in the tank being water, 
ammonia, carbonic acid and other gases. 
Other nitrogenous compounds may also be 
present, but they will be soluble in a slightly 
alkaline solution—a condition which obtains 
with every normal sewage. 

The tank should be constructed of such a 
size as to hold the daily amount of sewage 
from the town to the sewage level in the tapk 
with the space of about 2 ft. between the 
sewage level and the crown of the arched roof. 
The tank should have two small detritus 
tanks at the inlet and be provided with pen- 
stocks in order that one detritus tank may 
be cleaned while the other is being used. The 
lower part of the detritus tanks should be in 
two compartments, a strainer to act as a 
baffle for corks, etc., should be placed in the 
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surface of the sewage almost immediately 
above the division in the lower part of the 
detritus tank. There should also be a pen- 
stock arrangement between the detritus tanks 
and the septic tank in order that the septic 
tank and the detritus tank may be all one 
compartment; there should be a manhole at 
the inlet pipe in which one of the penstocks 
may be placed, one for each detritus tank and 
another for the septic tank itself. The septic 
tank should have an outlet pipe to allow gases 
to escape. The bottom of the tanks should be 
sloped to an outlet for cleansing purposes. 
The effluent outlet should be a pipe with a 
slot cut in the side or a chamber to simulate 
such a pipe terminating in a well outside. 
From the well the effluent should pass into 
aerating troughs, over the side of which it 
may fall into channels leading to distributing 
wells, or direct to the filters. 

The capacity of the filters should be such 
that when filled with the filtering material, 
the interstices may be about able to hold the 
amount of sewage to be disposed of daily. The 
filters may be about 5 ft. deep. Collecting 
drains are laid in the bottom of the filters 
joining the main collectors, the latter ter- 
minating in discharging wells or at the fil- 
trate outlet. The filtrant may be coke 
breeze, broken furnace clinkers, etc. The sup- 
ply to the filters is not to be continuous flow 
in and out, but intermittent. Each filter is 
to be put through a cycle of filling, resting 
full, emptying and aerating or resting empty. 
The filters should consist of a set of five or 
nine, one of a set being held in reserve. 
Where natural sand beds can be obtained 
these may be used instead of the artificial 
filters mentioned; they may be used exactly 
as outlined in the following description of the 
disposal of sewage for rural residences. 

A Septic Tank and a Sub-Irrigation System 
Suitable for Rural Residences.—Under this 
system, in suburban and rural residences 
where water has been introduced by wind- 
mill or force pump to a tank in the house, a 
simple septic tank can be installed at a very 
little cost, and it will provide for the decom- 
position of the organic wastes, without nui- 
sance, and the regular intermittent dis- 
charges of the liquid for such a tank 3 x 3 x 3 
ft., can be regulated by a valve in a chamber 
3 x 2 x 3 ft.; these discharges can be led by a 
main sewer to a series of fleld tiles placed 
level or inverts 1 ft. beneath the surface of 
the ground and about 1 ft. apart, in the gar- 
den at the rear of the house, about 30 x 40 ft. 


rectangular. This area is usually sufficient 
space whereon to discharge the wastes from 
an ordinary house. A larger tank and more 
tiles in a larger piece of ground can be 
utilized for a number of houses. The ground 
must be fairly porous, the more gravel and 
sand the greater the capacity, but some clay 
loams will do duty naturally; if not they can 
be made to act by laying subsoil tile drains. 
say, 3 ft. deep. The cold of winter will not 
prevent the operation of the septic tank if it 
is banked with earth, has a double, air-tight 
cover, and the area holding the field tiles is 
covered with a good 2 or 3 ft. of straw, kept 
in place and not tramped down. This serves 
to hold the snow and so this non-conducting 
surface allows filtration to go on through the 
winter. It is apparent that what is thus avail- 
able for separate houses can be enlarged into 
a system for a block or street, and even for a 
whole town, where the natural drainage areas 
often make it desirable to have several main 
sewers connected with sewage disposal sys- 
tems at the ends. 


SCAVENGING. 


By this is generally meant: 


1. The removal of house refuse; 
2. The cleansing of privies; 
3. The cleansing of streets. 


Undoubtedly the best method for the re- 
moval of refuse is the house to house call 
system. For many years before the growth 
of sanitary science, it was thought sufficient 
to tip this material into pits or on to waste 
land, upon which houses were eventually 
erected; but this unwholesome practice is 
now being done away with. The difficulties in 
attempting to dispose of town refuse in an 
economical and sanitary manner has led to 
the use of what are called refuse destructors. 
The principal points to be aimed at with re- 
gard to the installation of these are: 


1. Convenience of locality to prevent long 
cartage; 

2. Easy access of carts to tipping plat- 
form; 

3. Easy and rapid means of charging fur- 
naces; 

4. Perfect combustion with no nuisance; 

5. Ease of stoking and withdrawal of 
clinker and ashes; ° . 

6. Reduction of material to minimum of 
clinker and ash; 

7. Quick combustion; 

8. A minimum of hand labor; 
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9. No stewing of the refuse on the top of 
furnace; 

10. Securing as much thermic value as 
possible. 


In order to meet these requirements, a 
number of destructors have been invented and 
constructed. 

The cleansing of privies has been men- 
tioned under sewage disposal. 


CLEANSING OF STREETS. 


There is no doubt that for the sake of the 
appearance, as well as the health of any town, 
its streets cannot be too well cleaned; this is 
best effected by machinery. I am of the 
opinion that the work of the collection of 
house refuse and cleansing of streets should 
be carried out by the local authorities with 
their own officers and staff, and that execut- 
ing this work by contract is a mistake and a 
false economy. It is, perhaps, true that it 
may be done in the latter manner at less 
actual cost to the taxpayers; but all public 
work should be done in the best manner pos- 
sible, irrespective of cost, thoroughly, but 
without extravagance, and the result of such 
work, especially when it effects the cleanliness 
and the appearance of a town soon fully re- 
pays any moderate extra cost that may thus 
have been incurred, irrespective of the enor- 
mous benefit that is conferred upon any com- 


munity by the reduction of disease and the 
aeath rate by a proper attention to such nec- 
essary sanitary work. 
CEMETERIES. 
These should not be constructed within 
200 yds. of any dwelling. The soil of ceme- 


-teries should be of a loose porous nature, 


with numerous close interstices through 
which air and moisture may pass in a finely 
divided state freely in every direction. They 
should be free from hard rock to a depth of 
12 ft. and should be drained also to the depth 
by 9-in. glazed earthenware pipes, joints 
left open. On top of those there should be 


placed at least 3 ft. of gravel, broken stone, 


clinkers or some such ‘material. One of 
such drains should be placed in the center of 
each path or road. There should be man- 
holes as in ordinary sewerage systems at the 
intersection of the roads; the unaltered drain- 
age should not be allowed to pass into any 
water course or stream. The graves should 
have a surface area of 4% x 9 ft.; the first 
burial should take place at a depth of 9 ft. 
and the last at a depth such that the surface 
of the coffin will not be less than 4 ft. below 
the surface of the ground. No grave should 
be nearer the boundary line than 20 ft. 
Cemeteries should be properly and suitably 
fenced to prevent animals straying over the 
grounds. 


COMPRESSED AIR AND THE KINETIC 
THEORY OF GASES 


By J. H. HART 


CONDENSED 


To the ordinary consumer of compressed 
air it serves simply the purpose of an energy 
reservoir and for power transmission. Its 
utilization in this field is so efficient and is 
so easily obtainable that it is doubtful if it 
will ever be replaced by any Other material. 
In reality, however, the general viewpoint of 
compressed air as an energy reservoir is fal- 
lacious—compressed air contains no more en- 
ergy than ordinary air. Compressed air is sim- 
ply air which has been compressed to a higher 
pressure and the laws which govern it are sim- 
ply those which hold throughout in the kinetic 
theory of gases. According to this theory, a 
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“POWER” 


gas is made up of individual molecules flying 
around through space like small projectiles, 
colliding and re-colliding with each other and 
with the walls of containing vessels. The sum- 
mation of this series of blows on a surface 
constitutes what is known as pressure. The 
real meaning of temperature is absolutely un- 
known, but it is known that absolute tem- 
perature to-day is directly proportional to the 
mean kinetic energy of these small projec- 
tiles or molecules. Now, in order to under- 
stand variations in pressure, temperature and 
volume, a complete knowledge of the relations 
of these projectiles to each other and the 
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transfer of energy between them is absolutely 
essential, and a study of this phenomenon is 
what is known as the kinetic theory of gases. 

To show that the first statement in regard 
to compressed air as an energy reservoir is 
true, all we need to consider is the fact that 
the temperature, if not identical with, is at 
least proportional to, the energy of the mole- 
cule. When a gas is compressed the mole- 
cules are given an increased amount of kinetic 
energy. This means that they are raised in 
temperature by compression. If the gas now 
under pressure is allowed to cool off to nor- 
mal temperatures it thereby loses the energy 
which has been put into it and which has 
become apparent as an increase in tempera- 
ture. Each molecule possesses precisely the 
same kinetic energy as before compression and 
in a gas, unless extreme compression is ac- 
complished, the molecules still remain at a 
distance sufficiently apart to have no influence 
on each other. Hence the total kinetic en- 
ergy in the gas under compression is identi- 
cal with the total kinetic energy in the gas be- 
fore compression. Of course, the energy has 
been concentrated in amount per cubic foot, 
but if this gas were allowed to expand, in 
a cylinder without access to the outside air, 
or, rather, without thermal connection with 
surrounding bodies, little or no work could be 
obtained from it. 


COMPRESSED AIR MERELY TRANSFORMS 
ENERGY. . 

In reality, a gas under pressure, when it 
starts to expand, loses some of its energy to 
the piston. It then possesses a smaller amount 
of mean kinetic energy per molecule and is, 
therefore, at a lower temperature. It is im- 
mediately raised by the surrounding atmos- 
phere, or containing vessel, to normal tem- 
perature and can then continue doing work 
at this higher pressure, and the process con- 
tinues until the pressures on both sides of the 
piston become equal. From this it is evident 
that compressed air is not a reservoir of en- 
ergy in any form; it is merely a transformer 
of energy which has been put first into the 
compressed air, and lost from that into the 
atmosphere, from which it is taken back when 
it is desired to be utilized. This is a rather 
new conception of compressed air for most en- 
gineers, but there is no doubt at all that it 
is a correct statement of actual conditions. 
Compressed air expanded freely into a vacuum 
does absolutely no work and does not cool off 
or lose energy. In reality, the compression 
of air means, from the thermodynamic view- 
point, an increase in its entropy. 


This becomes evident when the compression 
on a pressure-volume diagram is considered. 
Every engineer knows that the curve which 
represents adiabatic compression is steeper 
than the curve representing isothermal com- 
pression. An adiabatic curve is synonymous 
with what is known as an isotropic“ curve, 
and this latter name is quite as generally 
used. An isotropic line is a line of constant 
entropy, and going from one isotropic line 
in the pressure-volume diagram to another 
means a change in the entropy. Now most com- 
pression is adiabatic, if at all rapid. Of course, 
the object in compression is to get the curve 
as near isothermal as possible in order to di- 
minish the amount of work necessary to pro- 
duce the compression. Hence, we have three- 
stage compressors in which the gas is com- 
pressed adiabatically, then cooled off to the 
temperature that it would have had if com- 
pressed isothermally, and the process repeated 
twice, giving three stages. This results in an 
increased efficiency of production, but since 
the processes are identical in action only one 
—that of the single-stage compressor—need 
be considered. In this the compression is gen- 
erally adiabatic, then the curve drops vertically 
to the isothermal point as the gas cools off 
and the pressure diminishes on this account 
without change in volume. At this point in 
the diagram, however, the gas has reached an- 
other adiabatic curve passing through this 
point so that the total change in the gas is 
in reality simply ͤ a change in pressure, volume 
and entropy, whatever the latter may mean. 


KINETIC THEORY CLEARS UP COMPLEX 
POINTS. 


There is no doubt that a capable treatment 
of the subject of compressed air from the 
standpoint of the kinetic theory of gases eluci- 
dates many complex points and renders clear 
much that is otherwise obscure. This con- 
ception of the energy in compressed air ex- 
plains clearly the inability to utilize it in free 
expansion. In the transference of energy from 
place to place, through long pipes, this is car- 
ried on by a series of bombardments from 
molecule to molecule and explains the time 
taken in transmission and the loss of energy, 
or the diminution in pressure, which results 
when the transmission is long. It enables the 
engineer to understand clearly what occurs in 
compression and what is meant by the differ- 
ent kinds of compression. Thus, adiabatic 
compression means compression in which heat 
as such does not pass to or from the air or 
gas in the containing vessel. Every time mole- 
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cules are hit by the piston they are forced to 
rebound and given an increased energy. This 
energy is not lost in adiabatic expansion to the 
walls of the containing vessels, but is present 
when the molecules collide with the piston a 
second. time. It explains by this reasoning the 
manner in which the pressure rises abnormally 
over that in isothermal compression. 

In this latter the molecules rebound from 
the piston with an access of energy, but this is 
lost by transmission to the walls of the con- 
taining vessel before they collide again; 
hence the pressure does not rise abnormally 
over what it should theoretically be. In this 
respect the pressure depends simply on the 
force with which each molecule strikes, the 
number of times it strikes a second, and the 
number of molecules which hit per square inch 
of surface. 

When a gas is compressed more molecules 
are contained in a given space, hence the 
bombardment increases both on account of 
increased number of molecules striking and 
on account of increase in number of times of 
striking per second. This explanation com- 
pletely satisfies and explains the behavior of 
a gas in its relation to pressure and volume 
and also explains deviation from this rela- 
tion, known as Boyle’s law, and does it ac- 
curately and efficiently, so that theory is com- 
pletely in accord with practice. In general, 


the kinetic theory of gases is the only thing’ 


that completely explains the behavior of gas 
under all conditions and, further, it not only 
does this but it has foretold many. phenomena 
previously unknown and these have been veri- 
fied by experiment. 

In addition, it explains many things in ther- 
modynamics. Thus in Carnot’s cycle, if a 


gas is expanded isothermally as far as it can 
be by the limitations of the machine, each 
molecule hits with its maximum kinetic en- 
ergy and as soon as it rebounds it obtains the 
same from the walls of the vessel. It is re- 
duced to the lower temperature adiabatically, 
that is, most efficiently. No heat is obtained 
from the walls of the vessel during this 
change and it reaches the lower temperature 
and pressure with minimum effort. Then in 
compression each molecule is hit by the piston 
when it possesses its lowest possible kinetic 
energy and the access of energy given it at 
this time is lost to the walls of the contain- 
ing vessel before it is hit by the piston again. 
Hence this compression is most efficient and 
in the following adiabatic compression the gas 
is returned to its higher pressure and tem- 
perature with a minimum loss, since no heat 
or energy during this transformation goes into 
the walls of the vessel. 

There is no doubt that a study of the kinetic 
theory of gases completely elucidates many 
of the obscure points (and in fact all of them) 
in the conception of the compression of gases, 
if it is investigated sufficiently. Of course 
this is work primarily for physicists, but en- 
gineers are daily becoming more and more in- 
terested in physical science and it is absolutely 
necessary today that a compressed-air en- 
gineer, or manufacturer, or even the con- 
sumer, should know enough of this develop- 
ment to understand the phenomena which are 
going on inside of the compressor. By this 
means reheating, and the reason for the in- 
creased efficiency obtained thereby, become 
simple and clear. The presence of moisture 
in the air and its effect on the efficiency also 
are easily understood. 
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COMPARATIVE PERFORMANCE OF STEAM 
AND ELECTRIC LOCOMOTIVES’ 


By ALBERT H. ARMSTRONG 


Before considering the electric locomotive, 
much the simpler of the two, it is advisable to 
‘determine the general characteristics and 
limitations of the steam locomotive viewed 
from the standpoint of the electrical engi- 
neer, in order that the scope of the problem 


*Abstract of paper read before the American Institute . 


-of Electrical Engineers, New York, on November 8, 1907. 


may be thoroughly understood and the lines 
of contrast be sharply drawn. 

Without considering the reasons governing 
the introduction of the electric locomotives at 
termini and in tunnels, we find in a compari- 
son of the characteristics of the steam and 
electric locomotives a contrast so marked that 
it shows not only the superiority of the elec- 
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tric locomotive for general railway condi- 
tions, but it also suggests changes of a funda- 
mental nature in present methods of Opera- 
tion now necessary with steam locomotives. 
And these benefits to be secured not only 
occur in the operation of passenger trains, but 
are felt to an even greater degree in the haul- 
age of the heaviest freight trains, a field sup- 
posedly the exclusive domain of the steam 
iocomotive. 

In general, the electric locomotive must 
compete with the compound steam locomotive 
on level divisions, and the simple engine on 
neavy grade divisions, although the Mallet 
compound has lately been introduced with 
some success in this latter class of work. 

Owing to clearances it is seldom that a 
steam locomotive can work at more than 90% 
of the theoretical full stroke, and hence the 
maximum tractive effort at starting with lever 
in the corner will not be much greater than 
88% of the theoretical tractive effort available 
with gage pressure in the’ cylinders. The 
steam locomotive is limited as to maximum 
tractive effort by its engine design, and lim- 
ited as to the speed at which this tractive 
effort is available by the capacity of the boiler 
to supply steam. Thus, assuming that the 
locomotive will give 88% of its theoretical 
tractive effort when starting, it is capable of 
providing but 80% tractive effort at a speed 
of 10.6 miles per hour (with the constants of 
the particular locomotive chosen for illustra- 
tion—of the simple consolidation type), at 
which the boiler is giving its full output. 
Hence higher speeds can only be reached 
with a lesser cut-off and a consequent reduc- 
tion in mean effective pressure and tractive 
effort. Locomotive engines are generally de- 
signed to give their maximum tractive effort 
at 90% theoretical cut-off at a point corre- 
sponding to a coefficient of adhesion of ap- 
proximately 22% of the weight upon the 
drivers; that is, at about slipping point of 
steam locomotives with good rail conditions. 
It is immediately evident, therefore, that the 
tonnage rating of the locomotive on ruling 
grade must be so proportioned that the maxi- 
mum tractive effort called for will be less 
than the available tractive effort of the loco- 
motive in order to provide a small percentage, 
say, 10 or 15%, for possible starting under 
maximum grade and load conditions. In 
other words, as the steam locomotive is de- 
signed so that the maximum tractive effort is 
delivered at a point not greater than 22% of 
he weight upon the drivers, it is not possible 
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to take advantage of possible abnormally 
good rail conditions (either natural or made 
abnormal by the use of sand), as the engine 
itself will fail to deliver any excess tractive 
effort thus made available with increased co- 
efficient of adhesion. 

On the other hand, the tractive effort of the 
electric locomotive is limited only by the ad- 
hesion between driving wheels and rail, and 
aside from some 15% greater adhesion pos- 
sible with the uniform tractive effort provided 
by the electric locomotive, it is possible with 
this type of motive power to take momentary 
advantage of abnormally good rail conditions 
or to derive full beneat from the use of sand; 
indeed, tests have been taken with electric 
locomotives showing as high as 35% co- 
efficient of adhesion between driving wheels 
and rails. This point is emphasized as with 
the greater tractive effort of the electric loco- 
motive it becomes possible to give it a higher 
tonnage rating for the same weight upon the 
drivers than would be possible with steam 
locomotives operating over the same track 
profile. 

A 22 x 30-in. steam locomotive of the 
simple type equipped with 57-in. drivers, con- 
trasted with both an alternating- current 
geared and a direct- current gearless electric 
locomotive designed for the same tractive ef- 
fort both maximum and running, but for a 
higher speed, brings out sharply the small 
speed variation with different tractive efforts 
delivered by the electric locomotives, this 
smal] variation being even more marked in 
the case of the direct-current gearless than 
in the case of the alternating-current geared 
motor working at a lower iron saturation and 
thus affording a more sloping speed character- 
istic. 

The steam locomotive chosen is typical of 
those in general use upon our mountain-grade . 
divisions, the tonnage rating in operation of 
this particular locomotive being such as to 
call for a tractive effort of 25,600 lbs. on 
average grade and 33,200 lbs. on the maxi- 
mum ruling grade occurring on a certain en- 
gine division, thus leaving a margin of 6,300 
Ibs. above the demands of maximum tonnage 
on maximum ruling grade for starting the 
train from rest. 

The maximum speed available at the dif- 
ferent tractive efforts is a matter of boiler 
capacity, condition of boiler, quality of coal. 
and efficiency of fireman. The first of these 
factors, the boiler capacity, can be controlled 


bu properly proportioning the design of the 
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boiler to engine capacity, but there are three 
other factors which the locomotive mann- 
facturer cannot control, and two of these 
factors constitute sufficient cause to warrant 
a considerable reduction in the theoretical 
rated capacity of the boiler. Such a locomo- 
tive in prime condition carefully fired with 
the best coal (approximating 14,000 B. T. U.), 
should be able to deliver full tractive effort 
at 10.6 miles per hour, but in practice it has 
been found that the average condition of 
boilers and the average firing provided by the 
none too conscientious or diligent fireman, 
cuts the sustained boiler output down to not 
much greater than 75% of its output under 
what must be considered exceptional or mo- 
mentary conditions. 

The ‘‘critical speed” of the locomotive is 
7.93 miles per hour when working at 75% of 
full attainable boiler capacity, and the coal 
consumed under such circumstances will be 
4,360 lbs. per hour, corresponding to 1.28 lbs. 
of coal burned per square foot of heating sur- 
face, at which rate we would expect an evap- 
oration of approximately 7 lbs. of water per 
pound of coal. 

What might be termed the ‘performance 
capacity?” of a steam locomotive may be 
worked out from its speed and tractive effort 
characteristics, using as a basis the 1,000 ton- 
miles trailing load moved per hour on a level 
or any gradient selected. The prevalence of 
2.2% ruling grade on many of our Western 
roads perhaps justifies the selection of that 
figure for demonstration purposes; and the 
coal consumed, crew wages, and maintenance 
charges may all be worked out from the 
basis of continuous operation per 1,000 ton- 
miles trailing load on 2.2% grade. 

Having broadly outlined the performance 
characteristics of the simple consolidation en- 
gine frequently met with in heavy grade 
operation, it becomes necessary so to propor- 
tion the constants of the electric locomotive, 
assumed to replace it, as to gain the greatest 
benefit from the different inherent character- 
istics of the latter type of motive power. 

With the small speed variation of the elec- 
tric locomotive, and due to the fact that its 
motive power is separate from its unlimited 
source of power generation, it is possible to 
consider radical changes in the method of 
moving freight, more especially on mountain- 
grade divisions. It has become a partly ac- 
cepted fact that the electric locomotive charac- 
teristic should be so proportioned as to enable 
it to operate trains at a high rate of speed on 


level track and at a much slower speed on 
grades, in fact, conforming with present steam 
practice in this respect. The writer would 
again point out that steam railroading to-day 
is in reality steam locomotive practice in that 
the speed possibilities of different track div- 
isions are restricted to a large extent by the 
limitations of the steam locomotive. In other 
words, the only reason why it is common prac- 
tice to run at very low speeds on mountain- 
grade divisions instead of continuing the high 
speeds in vogue on more level portions is be- 
cause a steam locomotive cannot be built 
powerful enough to supply the heavy tractive 
effort required at any higher speeds than 
those now in vogue. 

Except for the fact that curves are usually 
of shorter radius on heavy grades than on 
levels, there is no reason for the slower speed 
of trains, provided a type of motive power is 
available that is capable of supplying great 
draw-bar pulls at high speeds. It is just this 
characteristic which the electric locomotive 
possesses to an almost unlimited extent, and 
such locomotives can be built which are 
even more powerful and operate at higher 
speed than can be utilized at present. 

The electric locomotive may be equipped 
with motors of several different types, 
each having characteristics best qualify- 
ing it for certain classes of work. As the 
direct-current gearless motor can be built in 
the largest sizes, is the best understood, and 
is in successful operation upon a very impor- 
tant division of one of the largest steam 
roads, it is here chosen as the equipment of a 
typical electric locomotive. 

The large output, 480 HP. for one hour and 
400 HP. continuously, illustrates what can 
be accomplished with this type of motor. The 
output of the complete locomotive is depen- 
dent upon the number of motors permitted 
with the construction adopted. Thus, such a 
four-motor equipment is capable of deliverins 
a tractive effort of 56,800 lbs. at a speed of 
23 miles per hour approximately (depending 
upon the voltage), while the efficiency of con- 
version at this output would be 87%, rising 
to a maximum of 93% at higher speeds and 
lower tractive effort. Another form of con- 
struction, say one similar to that employed in 
the largest Mallet compound, would permit 
the use of two four-axle articulated trucks, 
providing an equipment of eight motors and 
an output of 113,600 Ibs. at a speed of 23 
miles per hour. 

The same motors could readily be rewound 
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to give the same tractive effort at consider- 
ably increased speeds if desired, without 
materially increasing the internal losses of 
conversion. Bearing fully in mind the fact 
that a single operator has this enormous 
energy under perfect control, and that such a 
locomotive could do the work of two or more 
Mallet compounds and several locomotives of 
the simple Consolidation type, it becomes 
evident that in the electric locomotive there 
are tremendous possibilities of improving 
present methods of railway operation as now 
conducted with the steam locomotive. Carry- 
ing the thought a step further and appre- 
ciating that several such electric locpmotive 
units may be operated in a group forming a 
combined unit, it becomes evident that in 
the electric locomotive we have a type of mo- 
tive power capable of furnishing any output 
in tractive effort and speed that present or 
future operating conditions may demand. 

Though the electric locomotive can very 
readily be designed to give the same tractive 
effort at a higher speed, 30 miles per hour 
is assumed as the highest speed permissible 
due to the alinement of the track on heavy 
grades. 

To plot a performance capacity curve for 
the electric locomotive, certain further as- 
sumptions are necessary. 

Type of equipment, direct-current gearless 
motors. 


Weight of total locomotive...... 125 tons. 
Weight on drivers ............ 100 * 
Engineer, wages per hour $0.59 
Conductor, wages per hour ...... 0.40 
Three brakemen, wages per hour.. 0.90 
Total wages of crew .........2.. 1.80 
Efficiency of transmission, rail to bus- bar, 
70%. 
Maintenance of locomotive, 5 cents per 


mile run. 

The train crew is so divided as to permit 
the location of a brakeman in the engineer’s 
operating cab. 

The cost of electrical power must in this 
instance be most arbitrarily assumed, owing 
to the widely different cost of coal, possibil- 
ity of water power, etc., obtaining in different 
localities. As the cost of coal for steam lo- 
comotives will also vary greatly as to price 
and quality, it has been assumed at 33.00 
per 2,000 lbs., and a cost for electric power 
of one-half cent per kilowatt-hour is based 
upon using the same price and quality of coal. 
As it is further assumed that an entire en- 
gine division of, say, 150 miles is to be elec- 


trified, it gives promise of a 24-hour load-fac- 
tor of 50%, and this figure has been taken. 
Approximating the first cost of installation of 
the generating station at $100.00 per kilo- 
watt, and allowing 10% per year for interest 
and other fixed charges, the cost of power is 
brought up to possibly $0.0075 per kilowatt- 
hour at the station bus-bar. 

The reduction in the operating expenses 
is effected in the two items of crew wages 
and maintenance of locomotives, and the cost 
of fuel remains practically unchanged. The 
speed does not affect the cost of fuel or power. 
it being assumed that the motive power for 
the various speeds is so proportioned as to 
operate at the point of greatest economy. 

With coal at $3.00 per 2,000 Ibs. in each 
case, the steam locomotive can generate a 
horse-power at the drivers at an expenditure 
of $0.006, as against $0.0039 for fuel alone 
with the electric; but the two figures are not 
directly comparable. 

The saving or deficit in the power item with 
electric, as contrasted with the fuel item of 
steam locomotive operation, must be largely 
determined by the local factors entering into 
the case. 

The cost of fuel or power, being funda- 
mental, constitutes a fixed item in the total 
cost of Operation, while the other two items, 
crew wages and maintenance expenses, will be 
determined solely by the method of operation 
and the excellence of motive power used. 

The schedule speed on several mountain 
divisions is approximately 50% of the average 
running speed, and this figure is assumed in 
the following statement of cost of operating 
1,000 ton-miles with steam locomotives, aver- 
aging the cost of up and down-grade running. 
Owing to the higher schedule speed of elec- 
trically operated trains, resulting in fewer 
meeting points with the same tonnage han- 
dled, and due to the absence of forced stops 
to take on fuel and water, etc., it is assumed 
that with electric motive power the schedule 
speed may be 60% of the running speed. 

With the electric locomotive standing, or 
coasting down grade, there is no demand 
whatever made upon the generating station, 
and hence the only expense carried through 
these periods is that for train crew and a cer- 
tain amount for maintenance. On the other 
hand, with the steam locomotive there is a 
considerable amount of fuel burned and water 
wasted when standing at sidings and when 
coasting. In the case of mountain railroad- 
ing, with its frequent and prolonged delays, 
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is waste may reach considerable proportions. 
Locomotive performance capacity curves 
may therefore be plotted which will show 
approximately the true relation between the 
several items of fuel, crew wages and motive 
power maintenance, by adhering to the follow- 
ing assumptions: 
Ratio schedule to running speed up- 
grade, steam locomotive.......... 50% 
Ratio schedule to running speed up- 
grade, electric locomotive........ 07 


0 
Schedule speed down- grade, steam. . . 15 mi. per hr. 
Schedule speed down-grade, electric. . 18 mi. per hr. 


Cost er 8 $3.00 per 2.000 lbs. 
Cost of electric poWeeᷣrr 50.0075 per KW. -hr. 
Efficiency of distribution (0% _ 

Crew wages per hour, steam......... 52.15. 

Crew wages per hour, electric 1.80. 

Maintenance locomotive, steam. 0.137 per mile. 
Maintenance locomotive, electric....$0.00 per mile. 
Fuel waste per idle hour, steam..... 400 lbs. 


In practical operation the fuel expense ap- 
proaches more nearly to the value of the other 
items considered, instead of being greatly in 
excess of them as indicated in theoretical per- 
formance curves, showing up-grade operation 
only. For operation on lesser grades than 
2.2% all items are reduced, and the total and 
sub-divided comparative costs are given in the 
following table: 

COMPARATIVE OPERATING EXPENSES PER 1.000 


TON-MILES STEAM (SIMPLE) AND ELECTRIC 
LOCOMOTIVES. 


AVERAGE OF UP AND DOWN-GRADE OPERATION. 
Steam Locomotives. 
1 1% 1% 152 2% 


Grade 2 0 8 
Cl! 15 ets. 25.5 cts. 38 cts. 53 cts. 
Crew ....... 13.5 * 24 i 38 + 50 ss 
Maintenance. 10.5 “ 17.8 “ 2 S 36 oe 
l : ws 67.3 100 e 139 s$ 
Electric Locomotives. 
Grade ...... 14% 1% 144%. 2% 
Power 20 cts 35.5 cts 50 0 cts 66 cts 
Crew .....-. T2: s 12222 18 i 24 s 
Maintenance. 36 “ 6.2 * 9.0 * 11.9 * 
Total ...... 8 * 53.9 * 77.5 101.9 * 
Saving Effected by Electric Operation. 
Grade ......- 14% 1% 1%% 2% 
8.2 cts. 13.4 cts. 2.5 cts. 37.1 cts. 


A study of the above table is most instruc- 
tive, as it shows that while the percentage sav- 
ing with electric operation is approximately 
the same whatever the ruling grade, yet the 
actual money saving is much greater on the 
heaviest grades. As about the same invest- 
ment must be made in each case for distribu- 
tion system, including third-rail or overhead 
trolley, sub-stations, etc., the inference must 
be drawn that heavy-grade divisions present a 
more attractive field for electrification than 
level sections when considered from the purely 
economic standpoint. There are other items 
of gaving and other reasons for electrification 
which may be more or less controlling in in- 
dividual cases, but it seems possible to make 
the broad statement that the mountain-grade 
division offers a particularly attractive field 


for the electric locomotive, and its introduc- 
tion should be the means of effecting such 
economies in both freight and passenger trans- 
portation as to pay a satisfactory return upon 
the investment required. 

So far, the matter has been viewed from the 
standpoint of comparative operating expenses 
for a given tonnage moved. There is another 
argument for electrification which may, in 
certain instances, be of a much more controll- 
ing nature. Most of our mountain roads are 
single track, and trans-Continental tonnage 
has so increased as seriously to congest these 
mountain divisions. The heavy trains of the 
plains, weighing 2,000 to 3,000 tons, must be 
split up into units of about 1,000 tons, in 
order that the present steam engines, operai- 
ing double and even triple, may haul them 
over the heaviest grades. The slow speed 
obtainable makes the number of trains on a 
mountain division large, the meeting points 
frequent and hence, however good the dis- 
patching system employed, there will of ne- 
cessity be a considerable amount of lost time. 
Add to this the failures of motive power being 
worked to its limit, and there is reason for 
the claim that the tonnage capacity of the 
division will be greatly increased by the intro- 
duction of electrically-hauled trains. 

The latest Mallet compound, weighing 413,- 
000 lbs., is the largest steam locomotive yet 
built, and is of particular interest owing to the 
enormous boiler which such a construction 
permits. With a total heating surface of 5,300 
sq. ft. we should expect an evaporation of 
63,600 Ibs. of water for a short period, and 
possibly 48,000 lbs. water continuously. With 
a possible evaporation of 6 lbs. of water per 
lb. of coal, this would necessitate the burning 
of 8,000 Ibs. of coal per hour, requiring the 
best efforts of two firemen if maintained for 
several hours. Assuming a steam consump- 
tion of 22 lbs. per B. HP.-hr., such a locomo- 
tive should give a sustained output of 2,180 
HP. at the rim of the drivers, and this with 
a weight with tender of approximately 300 
tons, or three times the weight of an electric 
locomotive of the New York Central 6,000 type 
giving the same horse-power output. 

The two locomotives are, of course, designed 
for entirely dissimilar classes of work; but it 
is not unfair to compare them on a horse- 
power basis as it is the huge boiler of the 
Mallet that is remarkable, and upon this basis 
the selling price of the two machines is ap- 
proximately the same. 

The comparative cost of electric and steam 
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locomotives is generally considered as very 
favorable to the steam units, but reversing 
the usual methods and comparing the cost of 
the electric with that of the steam locomotive 
or locomotives required to replace it, may re- 
verse the relations. The electric locomotive 
requires no more than casual inspection, can 
be side-tracked indefinitely and still be ready 
for instant operation at full capacity, can run 
24 hours without a stop, if necessary, and all 
these advantages and others offer a guarantee 
for a much greater annual mileage than is 
possible with its steam competitor. Then, 
too, compare the cost of a group of steam lo- 
comotives (no single unit could be designed to 
give the output) capable of delivering even 
4,000 HP. continuously, with a single electric 
unit of this output, and the difference in cost 
is not great. It may be stated broadly that for 
a given gross annual ton-mileage moved, the 
cost of steam locomotives may be even greater 
than the cost of the electric units replacing 
them. 

As against the reduction in fuel expenses 
promised by the use of the compound locomo- 
tive fitted with superheaters and feed-water 
heaters, the electrical engineer has up his 
sleeve the great possibilities offered by re- 
generation of power while electrically braking 
on mountain-grade divisions. The amount of 
power saved by this means may in certain 
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installations amount to as great a percentage 
of the total as is the saving effected in coal 
expenditure with steam locomotive by com- 
pounding and providing superheaters and 
feed-water heaters. 

The chief advantage of regeneration lies in 
the assurance it offers of greater safety in 
operating on heavy grades. The present 
method of braking, by friction between wheel 
and shoe, results in overheated parts, break- 
ages resulting therefrom and consequent dan- 
ger of derailment. The descent of a long 
heavy mountain grade is accompanied by the 
shoes and wheel rims becoming heated to a 
dull red, while the introduction of the electric 
locomotive offers an opportunity of holding 
the train in whole or in part by means of the 
same motors used to haul it up grade, and 
thus eliminating one of the greatest sources 
of danger in mountain railroading. 

The subject of the electrification of steam 
roads is a very broad one, and while this 
paper has been devoted largely to a discussion 
of operating expenses as affected by the differ- 
ent characteristics of the two types of loco- 
motives, it has been done to illustrate the ad- 
vantages resulting from increased locomotive 
capacity. The keynote of electrification is 
capacity; by approaching the problem from 
this standpoint only can full benefits be ob- 
tained. 


DIRECT AND INDIRECT METHODS OF ELEC 
TRICAL PURIFICATION OF WATER 


By HENRY LEFFMANN 


CONDENSED FROM THE “JOURNAL OF THE FRANKLIN INSTITUTE” 


It is about a century since the results of 
electrolysis began to attract attention, but the 
commercial exploitation of the processes was 
impossible until the economic production of 
the processes practical. So far as the purifica- 
tion of water is concerned, but little result was 
expected from electrolytic methods unti] the 
discovery of the microbic life in water and its 
relation to disease. The latter discovery was 
promptly made the basis of a rapid and 
brilliant, but in some respects untrustworthy, 
development. Water analysts, and sanitarians 
generally, were often misled by the statements 


emanating from bacteriologie laboratories. 
Even to-day we must receive with caution 
publications from such sources, especially 
tabulated results of experiments. 

It is not necessary to review the history of 
the application of electrical currents to water 
purification, nor to describe even briefly the 
numerous patents that have been granted for 
such purposes. I propose to refer here only to 
some that have come under my own observa- 
tion, in consequence of having been asked to 
make expert investigations. Some attempts 
have been made to remove the mineral impuri- 
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ties from water by taking advantage of the 
electrolytic powers, but most processes have 


been intended to kill the microbes. The 
ordinary inventor has proceeded upon his 
(generally superficial) knowledge that the 


disease-carrying power of water is dependent 
upon bacteria, and that electricity in sufficient 
strength is fatal to living matter. 

In some of the processes the method has 
been the crude one of simply passing electric 
discharges through the water, hoping to kill 
the bacteria by direct shock. Thus, in one 
patent which was submitted to my consider- 
ation a few years ago, the inventor proposes 
to have electrodes passed into the water-main 
through insulated sockets and discharge a suc- 
cession of sparks across the stream. The im- 
practicability of the method, on anything but 
the most minute scale, seems not to have ap- 
peared to him. 

I have seen in operation several methods of 
water purification by means of electrolysis. 
In these aluminum electrodes have been used, 
and more or less loss of the metal has oc- 
curred, it being converted into aluminum hy- 
droxide. This produces its usual effect, that 
of combining with the organic matter and en- 
tangling the suspended substances, so that the 
water, after treatment, can be subjected to a 
rapid filtration, and will show material im- 
provement in microbic content, especially if the 
amount of suspended matter and microbic 
content were previously high. On waters con- 
taining but little suspended impurity, living 
or dead, the purifying action is relatively low. 
The constant loss of the electrode is, of course, 
a most serious item of expense, generally over- 
looked in the experimental plants. 

In the operation of the Anderson process of 
purifying water by agitation with metallic 
iron, attempts have been made to get more 
powerful action—that is, more rapid solution 
of the iron—by making it the positive pole 
of an electric system, but no practical advan- 
tage seems to have been attained. Recently, a 
process has been patented in which an electric 
current is passed from an inner to an outer 
pipe, the water flowing through the annulus, 
but I have no practical knowledge of this 
method. 

It seems to me that the most practical ben- 
efit of the application of electricity to water 
purification will come from the indirect meth- 
ods in which the electrical energy is used to 
produce an active disinfecting agent, and this 
then applied to the water. Of all the pro- 
cesses of this type, those which produce ozone 


seem to be most useful. The material from 
which ozone is obtained—air—is in unlimited 
supply, and the addition to water cannot be 
regarded as being dangerous, since if present 
in excess it soon reverts to the condition of 
ordinary oxygen. 

The principal problem in this method is the 
economic production of ozone. This modifica- 
tion of oxygen can be obtained by several 
methods of different types, but those in which 
electricity is employed seem to be alone ap- 
plicable to the processes in question here. For 
the purpose high-tension currents are most 
economical, and the best yield is obtained by 
the so-called ‘‘silent discharge.“ It is now 
known that a spark or arc discharge will pro- 
duce nitrogen oxides which are corrosive. It 


has also been determined that the air intended 


for production of ozone should be dry, other- 
wise hydrogen dioxide will be formed. The 
principal mechanical difficulty encountered 
in producing ozone on the larger scale by 
means of the electric discharge is to secure a 
suitable dielectric. Glass, porcelain, rubber, 
and other materials have been tried, but are so 
liable to fracture or perforation that serious 
interruptions of operation frequently occur. 
Continuity of action is very important in com- 
mercial processes, such as the purification of 
water, and when a large unit of the plant is 
out of use in order to install a new dielectric, 
the condition is annoying. 

The inventions of Vosmaer seem to over- 
come the difficulty, for he avoids the use of 
a special dielectric, employing only the dry 
air which is to be ozonized. The discharge 
takes place from thin metal strips, on which 
are saw-like teeth. These strips are held by 
insulating (porcelain) sockets firmly in the 
center of metal pipes. Many of these pipes 
are combined in parallel, the strips being all 
connected with one pole, and the pipes with 
the other. An alternating current of high 
potential is allowed to flow through the 
arrangement, almost all the current passing 
by silent discharge, although at times a spark 
passes, but as there is no permanent dielec- 
tric no damage is done. The sparking is too 
seldom to produce damage or any appreciable 
amount of objectionable gases. The drying of 
the air may be done by any of the known 
methods. Preference is given by Vosmaer 
to refrigeration, by means of an ordinary ice 
machine. 

A plant capable of purifying many thousand 
gallons in 24 hours has been for some time in 
operation on the west bank of the Schuylkill 
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River at the foot of Locust St., Philadelphia. 
The water is first roughly filtered. This oper- 
ation is merely intended to remove the grosser 
suspended matter, as the ozone process proper 
does not accomplish this. As the main part 
of the operation is the destructive action of 
the ozone on the bacteria, it is not necessary 
for the preliminary filtration to be nearly so 
close as when the latter is the sole reliance (as 
in ordinary filter plants), hence the filter area 
in the ozone plant is relatively very much 
smaller, the rate of filtration being so much 
greater. The filtered, or, perhaps, we may 
call it strained water, is passed into aerating 
towers. These are tall, narrow vessels, into 
which the water enters at the top and the 
ozonized air at the bottom, the latter under 
considerable pressure. In the experimental 
Plant above mentioned, an exhibition mixing 
tower has been installed. This is a glass tube 
about 16 ft. high and 10 ins. in diameter. In 
this the admixture of the ozone current with 
the water current is well seen. Upon the 
thoroughness of this mixing depends, in large 
part, the thoroughness of the purification. The 
water escapes at the foot of the mixing tower, 
clear and practically sterile. It sometimes 
contains a small amount of ozone in solution, 
but this is not objectionable and soon disap- 
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pears, either by conversion into ordinary oxy- 
gen or by combination. 

The advantages of the process may be sum- 
marized as follows: no objectional chemical 
is introduced into the water; large filter beds 
are not required; the operation expenses are 
not high; the plant occupies a limited area 
and the operation is simple and easily compre- 
hended; the plant may be enlarged by the 
addition of new units without disturbing the 
original units; the sterilization is rapid and 
certain; the plant may be placed at any con- 
venient point. The process seems to me to 
find even more valuable application to the 
purification of sewage than to ordinary water 
supply. Both of these problems are now 
among the most urgent questions of sanitation. 
The extensive use of water in our domestic 
life, with the increasing sources of pollution, 
give importance to every method of purifica- 
tion, and processes that seem to be founded ou 
scientific principles and seem capable of prac- 
tical operation on a large scale, and to involve 
low operative cost, limited land area and free- 
dom from dangerous chemicals deserve care- 
ful investigation. Many tests of the bactert- 
ocidal efficiency of the plant were made. Some 
made by myself showed that the water as dis- 
charged from the ozonizer is practically sterile. 


PRACTICAL ENGINEERING IMPORTANCE 
OF STEFAN AND BOLTZMANN'S 


RADIATION 


In a forthcoming bulletin entitled “Study 
of Four Hundred Boiler Tests, with Deduc- 
tions,’’ the steam engineering division of the 
United States Geological Survey treats of the 
lately-developed and proven law of Stefan and 
Boltzmann regarding the total radiation of 
heat (including light) from a hot to a cold 
body. It was formerly thought that the 
amount of heat radiated was proportional to 
the temperature difference. Inasmuch as for- 
mer experimental work was done at low tem- 
peratures, the error of this assumption was 
very small. But of late years, since interest 
has arisen in the quantitative investigation of 
high-temperature furnaces, it has become im- 
portant to think with the true law in mind. 
This law of Stefan and Boltzmann states that 


LAW 


if two infinite plane surfaces are close to- 
gether, or, better still, if a ball is inside a 
hollow sphere, both surfaces being in all cases 
of the same material in the same state of sur- 
face finish, this law states that the rate of 
heat radiation from the hotter to the cooler 
surface is 
Rate of radiation = K (T.“ — T.“), 
where 
K =a constant for any particular set of 
bodies and surfaces. 
T.: = the absolute temperature of the hot- 
ter body. 
T: the absolute temperature of 
colder body. 
The above equation is equivalent to stating 
that each body radiates heat and receives 


the 


HEAT RADIATION 


neat by radiation; that the rate of radiation 
from each body is proportional to the fourth 
power of its absolute temperature; and there- 
fore that the net amount of heat given up by 
the hotter body to the cooler one is propor- 
tional to the difference of the fourth powers of 
their absolute temperatures. ; 

The above-mentioned forthcoming bulletin, 
giving a “Study of Four Hundred Boiler 
Tests, with Deductions,’ makes a number of 
applications of this law. Some similar appli- 
cations are given below. 

Examples.—In a Heine water-tube boiler 
having the lower row of tubes over the furnace 
completely encased in clay tiles, excepting 
about 3 ft. at the rear end, over the combus- 
tion-chamber, this exposed 3 ft. of tubes ab- 
sorbs heat not only from convectional con- 
tact with the gases entering the boiler, but 
also from the intense radiation from the white- 
hot combustion-chamber walls and bottom. 

The soot covering of the water-tubes is of a 
different surface and finish from the surface 
of brick and slag constituting the combustion- 
chamber walls and bottom; nevertheless, the 
above equation will hold approximately, and 
some examples are given to show the enor- 
mous increase of this radiation factor with 
rise of combustion-chamber temperature. 

Example 1.—Let the soot on the exterior 
of the water-tubes have an average tempera- 
ture of 1,239° F.—a dull red heat. Adding 
461° F. to get the absolute temperature, we 
have 

T,=1,700°. 

Assume the rear furnace temperature to be 
2.039° F.— a rather poor condition of opera- 
tion; adding 461° to 2,039“, we have 

T. = 2,500. 
Then, net heat received by tubes per second 
from furnace bottom and sides K (T. -T“) 
=K (2,500 — 1,700“) =K (30,710, 400,000, 
000). 

Example 2.—Let the average soot tempera- 
ture be 1,239 F., or 1,700 F. absolute, as 
before. Then 

T. = 1, 700. l 

Assume that the average rear combustion- 
chamber temperature is only 500° higher than 
in Example 1—that is, 2,539° F., a medium 
temperature—then l 

1 = 3,000°. 
Then, net heat received by tubes per second 
from furnace bottom and sides K (3,000 — 
1,700) =K (72,647,900, 000,000). 

Example 3.—Assume, as before, T. = 1,700 
F. absolute, and raise the furnace temperature 


IN BOILERS 55 


another 500° F. to 3,039°, which would be 
wall temperature in quite a hot furnace. 
Therefore, 


T,=3,500°. 
Then, net heat received by tubes, etc., =K 
(3,500 — 1,700“) =K (141,710, 400,000,000). 
Summary of Examples. —Dropping the con- 
stant K and the last twelve figures of every 
answer, we have 


Number to 
Furnace Tube which Net 
Temperature. Temperature. Radiation is 
Degs. Fahr. Degs. Fahr. Proportional. 
2,039 1,239 . 31 
2,539 1,239 73 
3,039 - 1,239 142 


The heat absorbed from radiation practically 
doubles with every 500° increase in combus- 
tion-chamber temperature. 

As a matter of fact, the temperature of the 
soot on the tubes rises a little as the furnace- 
wall temperature rises, and it is also a better 
radiator of heat than is the brick wall. Nev- 
ertheless, the above examples are substantially 
correct. 

Numerical Percentages.— The above calcu- 
lations give no idea as to whether the percent- 
age of heat received by a boiler from radia- 
tion is the larger or smaller portion of the 
whole. In the Study“ mentioned some num- 
erical calculations are given, determined by 
two independent methods of approach. The 
results are probably right within 20%. 

It is evident in the case of an ordinary multi- 
tubular boiler, burning smokeless coal right 
under the boiler-shell, that perhaps half of the 


heat enters the water from a radiation source. 


Even in water-tube boilers it may be about 
20%. In locomotive boilers the flre-box may 
sometimes absorb perhaps 30 to 50% of the 
total heat absorbed, most of this 30 to 50% be- 
ing due to radiation. 

Miscellaneous Applications of the Radiation 
Law.—The engineers of the steam engineer- 
ing division were recently much surprised at 
the magnitude of thermometric errors due to 
radiation when measuring the temperature of 
dry gases. If the bulb of a thermometer had 
a chance to look out-doors’’ when in a hot 
chamber surrounded by a flowing stream of 
hot gas, it may read twenty or thirty degrees 
low at the moderate temperatures of 500° or 
600° F.; nor does the “window” have to con- 
stitute a very large percentage of the chamber 
walls in which the bulb is situated. Two ther- 
mometers a little over an inch apart in the 
same long chamber, swept by the same stream 
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of hot air, were found to read nearly 100° 
apart; a third one further along, carefully 
closed in, read nearly as high as the first one. 
All the instruments were carefully calibrated 
and were repeatedly interchanged. 

In superheated-steam work such errors are 
very persistent. It is no easy matter to get 
the temperature of a flowing stream of super- 
heated steam within 10° of the true tempera- 
ture. It may be said that under such circum- 
stances the thermometer bulbs are always 
colder than the steam; the only question is, 
How much? This fact alone will explain many 
troubles engineers have had in working with 
superheated steam and other permanent gases. 


In determining the temperature of flue gases 
in boiler practice the errors due to radiation 
of heat from the thermometer bulb are usually 
large. Unless the bulb is carefully protected 
from radiation by two or three concentric 
chambers around it, it is likely to read dozens 
of degrees low. A moment's reflection will 
make it evident that all surfaces ordinarily 
“visible” to the thermometer bulb are hun- 
dreds of degrees colder than the gases (and 
than the bulb). This is true of the brick- 
work, the adjacent water-tubes and steam- 
drums, the stack, and the sky above. 

The measurement of the temperature of a 
permanent gas is a high art. 


CALCULATIONS FOR PLUNGER ELECTRO- 
MAGNETS | 


In order to calculate accurately the pull 
due to a plunger-electromagnet or an iron- 
clad solenoid at various points throughout the 
entire range, it is important to know the sole 
noid effect, or the pull due to the magnetizing 
force of the winding and the magnetic induc- 
tion in the core or plunger for various relative 
positions. The pull due to a plunger-electro- 
magnet may then be found for all points 
within the range of the magnet by adding the 
pulls due to the induction between the plunger 
and the stop, to the pulls due to the solenoid 
effect. 

In a recent issue of the Electrical World” 
Mr. Charles R. Underhill gives formulas for 
the calculation of solenoids, based upon the 
results of numerous experiments made by him. 
We give herewith an abstract of his conclu- 
sions: 

IN = 98LP 4 (12,000/L), 


where IN=the number of ampere-turns of 


the solenoid, 

L=the length of the winding of the 
solenoid in inches, 

P=the maximum pull in pounds ex- 
erted by the solenoid on the 
plunger, 

This formula is for a plunger of 1 sq. in. in 
cross-section, above saturation. In order to 
determine the cross-sectional area A of any 
other plunger to give the proper value for IN. 
with any assumed total number of ampere- 
turns IN, use may be made of the formula 

ö A=V UN/YINe). 


Values for IN. should always be assumed 
as above saturation and not less than 


7,000 ampere-turns for a 6-in. solenoid, 


6,000 tí 16 6é 9 66 1 
5,000 46 tt 66 12 46 66 
4,000 a 66 a6 18 tt 46 


Applying the formulas to a specific case—a 
solenoid 12 ins. long, to have a maximum pull 
of 30 lbs., we have, assuming IN. = 8,000, 


IN = 98LP + (12,000/L) =(98 x 12 x 30) + 
(12,000/12) = 36,280. 
A = V (36,280/8,000) = 2.13 sq, ins. 


Instead of using 36,280 ampere-turns and 
a plunger 1 sq. in. in cross-section, it will be 
seen that only (2.13 x 8,000 =) 17,100 am- 
pere-turns will be required for the same pull, 
provided that a plunger of 2.13 sq. ins. cross- 
section is used. , 

The pull exerted on the plunger at any point 
throughout the range of the solenoid may be 
calculated from the formula 


p = P sin (138.6 L,/L) degrees, 
where p= pull in pounds at the point in 
question, 
P = maximum pull in pounds, 
L, = distance in inches plunger has en- 
tered the coil, 
L = length of coil in inches. 


Pulls for various values of L, may be worked 
out and a curve plotted which will show the 
pull exerted at the various positions of the 
plunger. 


GRAVITATION, COHESION, ADHESION: 


A THEORY TO ACCOUNT FOR THEIR IDENTITY 
By EDWARD GODFREY* 


There seem to be two ways of “proving” 
that cohesion and adhesion are not identical 
with gravitation, and these ways are directly 
opposite. One says that the attraction of 
gravitation is not great enough to account for 
the force of cohesion, and therefore the attrac- 
tion of elementary particles of matter at close 
Tange must vary inversely as some higher 
power than the square of the distance. One 
writer, taking quite a different view, goes to 
the extent of inventing a repulsive force be- 
tween particles lying close to each other; for, 
he argues, when they touch, the attraction 
would be infinite. The absurdity of this last 
statement is made plain by the simplest kind 


of mathematical reasoning. The distance be- 


tween two attracting bodies (which measures 
their force of attraction) is the distance be- 
tween their centers of gravity. It is impos- 
sible for the centers of gravity of two solid 
spheres, for example, to occupy the same posi- 
tion. Hence they could not touch,“ and 
the attraction cannot even theoretically be in- 
finite. 

It is true that there are solids that can be 
imagined or constructed that have their cen- 
ters of gravity, as ordinarily understood, out- 
side of themselves and in such positions that 
two of them could be placed with their cen- 
ters of gravity coincident. This would appear 
to be a case where the attraction is infinite. 
But we know that two such bodies can be 
made and placed with these so-called centers 
of gravity coincident and yet the force of 
gravity between them will be altogether too 
minute to be measured. One of two conclu- 
sions must follow: either the law of gravita- 
tion fails in such cases, or what we have been 
taught to call the center of gravity of a figure 
is not its true center of gravity. 

It can be shown that no figure except a 
homogeneous sphere, or one composed of 
homogeneous spherical shells, or a spherical 
shell of uniform density has a fixed center of 
gravity: or, more properly, it cannot be shown 
that any figure except those mentioned has a 
fixed center of gravity. Even in the case 
of the spherical shell it is well known that the 
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center of gravity vanishes when the attracting 
body is inside of the shell; for the attraction 
which the shell exerts on the body situated 
anywhere within is nil, or more properly, is 
equal in any two opposite directions. 

If gravitation acted with equal force on all 
parts of a body, the center of gravity, or the 
point where the resultant of all of the forces 
on the several particles may be considered as 
acting, would be the point that we commonly 
understand as the center of gravity. For the 
attraction of the earth upon bodies upon its 
surface this is practically true, but for the at- 
traction of bodies on its surface for each other 
it is far from true. Hence the error in finding 
the center of gravity of a mountain in the or- 
dinary way in the problem of determining 
the mass of the earth. 

Sir Isaac Newton proved that two spheres 
of uniform density or composed of concentric 
shells, each uniform in density, attracting 
each other in accordance with the law of grav- 
itation as formulated by him (namely, a force 
which varies directly as the product of the 
masses of the two bodies and inversely as the 
square of the distance between them) will act 
toward each other as though their masses 
were concentrated at their respective cen- 
ters. He also proved that a body within a 
spherical shell will be in equilibrium so far as 
its attraction to the shell is concerned. Hence 
a spherical shell cannot be said to have any 
center of gravity with respect to bodies inside 
of the shell. 

Assuming the atom to be spherical in 
shape, we may investigate the intensity of the 
attraction of gravitation as follows: Imagine 
two spheres of unity mass and unity distance 
center to center. The attraction between these 
spheres we will call unity. Now conceive 
these spheres added to indefinitely in a straight 
line in both directions. Each added pair will 
augment the attraction on this line, the re- 
spective increments being 


G/a + 1/4 + Vo), 
(/ + ½ + Vie + Vie + 3/25), 
etc. 


The increment is a constantly diminishing 
fraction of the original attraction of the two 
spheres, so that for a finite number of spheres 
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the attraction will not be many times the at-. 


traction of the two original spheres. That is, 
their attraction would only be largely in- 
creased by considering the mass of the two 
lines of spheres extending away from the orig- 
inal pair as very great. This would not be 
necessary in investigating the attraction in a 
‘fiber’? of matter. The attraction drawing 
these two lines of spheres together may be 
called M per unit of the cross-section of the 
fiber, or a circle whose diameter is equal to 
that of the spheres. Now, if the diameter of 
the two original spheres be considered as one- 
half as great, the mass of each will be one- 
eighth as much, and the product of the masses 
will be ½, as great. But the reduced diam- 
eter will allow the spheres to be placed one- 
half of the original distance apart, making 
the attraction four times as great, or '/,, of the 
original attraction. But this force distributed 
over a surface one-fourth as large as the orig- 
inal would be ‘/,, or one-quarter as great in 
intensity per unit of sectional area. Continu- 
ing this subdivision it is seen that the value 


of the attraction per unit of area is immensely © 


diminished as small spheres are considered. 
It is plain, therefore, that the attraction of 
gravitation will not hold minute spheres to- 
gether with a force that approaches the cohe- 
sion between the particles of matter as abund- 
antly exhibited. The foregoing doubtless fur- 
nishes the basis for the theory that particles 
at close range must attract each other with 
a force varying inversely as some higher power 
of the distance than the square. It is hard to 
see why such a force should exist between 
small particles and fail between large masses. 
In fact, the law of gravitation as formulated 
by Newton will account for the force that holds 
the molecules of matter together to the in- 
tensity of 350,000 Ibs. per sq. in., as exhibited 
in steel music wire, or more than this, if any 
material is stronger; but not on the basis of a 
spherical shape for atoms. 


Let A be a particle of matter conceived as 
a unit with attraction unity for a like particle 
at a distance of unity. The element of its 


attraction for the elongated body B, whose 
mass is assumed to be unity per unit of length 
dx 
is — 
x? 
Integrating this between the limits a and 
b 
(a + b) we have as the total attraction 
F a? + ab 
of A for B. 


Now consider the attraction between two 
elongated bodies B and C, each having a mass 
of unity per unit of length. From the fore- 
going the element of the attraction of B for 
C is found (by substituting x for a) to be 


bdx 


x? + bx 
The integral of this is 
log. x — log. (b + x) 
Evaluating this between the limits of c and 
(c + d) we have 
(b+c) (c+d) 
loge ————___—__——__ 
c (b+c+d) 
if b = d, this reduces to 


(c + d)? 
loge 
c (2d +c) 

By inspection of this expression for the at- 
traction of two elongated bodies for each other 
it is seen that it increases in value as c be- 
comes small in comparison with d. It will 
also be found that the centers of gravity of 
these two bodies are not at the centers of 
their length (with respect to their attraction 
for each other), and that these centers of 
gravity have no fixed location in the several 
bodies. 

As an example, if d 100 c, the attraction 
by the above is 

loge 50.75 = 3.93. 

If the centers of gravity were in the middle 
of the lengths of these bodies, the attraction 
would be 

d? 
= 0.98. 
(1.01d)? 
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For d = 1,000 c the attraction is 
loge 500.7 = 6.216. 


Or supposing the centers of gravity at the 
middle of lengths the attraction would be 
d? : ; 
= 0.999. 
(1.001d)? 


In the former case the apparent attraction 
by the ordinary rule works out about one- 
fourth as great as it should, and in the latter 
about one-sixth. It is thus seen that these 
two elongated threads of matter have no fixed 
centers of gravity with respect to their attrac- 
tion for each other. It is also seen that by 
imagining the indivisible particle of matter a 
slender thread many millions of times as long 
as its diameter, the attraction may be con- 
ceived as any desired amount. 

A theory that would account for the at- 
traction between bodies composed thus of 
atoms extremely attenuated in shape is this: 

The whole of space is filled with a medium 
which, instead of being at rest, is moving in 
every direction at the speed of light or 186,000 
miles a second. This impinging on the atoms, 
if it struck with equal force on the opposite 
sides, would not tend to cause motion; but, if 
there were a void on one side of the atom, the 
force on the other side would give rise to the 
attraction that we observe between two bodies. 
The voig is the result of the medium striking 
against the opposite sides of two atoms and 
reflecting. 

This theory would fail entirely if atoms be 
considered as spherical in shape or if a so- 
called solid were really opaque; for the at- 
traction between hollow spheres would be just 
as great as between solid ones. But the fore- 
going calculations would show that the atoms 
are so extremely thin that billions of billions 
of them in a solid body would offer but slight 
resistance to the passage through the body 
of this rapidly moving medium or the ether. 

The law of gravitation which makes the at- 
traction directly as the product of the mass 
and inversely as the square of the distance 

would be satisfied by this theory because of 
the practical transparency of all matter to the 
Passage of this medium. Each atom would 


offer its share of resistance to this moving 
ether in proportion to its length, the portion 
covered by intersections with other atoms be- 
ing infinitesimal and thus too small to make 
any measurable difference in the attraction, 
except in very large masses. The apparent 
high density of the earth may be due to ex- 
ceptional resistance met with in the passage 
of the ether through so large a mass. 

Light, then, instead of being wave motion 
in a stationary medium, in which case it ought 
to spread like sound, would be vibratory mo- 
tion of the particles of a rapidly moving me- 
dium. An opaque body is one in which the 
molecules are so indiscriminately arranged 
that they stop to some extent the vibrations 
of these moving particles but do not stop more 
than a minute portion of them in their mo- 
tion. A transparent body is one in which the 
molecules are arranged in some geometric or- 
der so that they do not greatly interfere with 
the vibrations in the ether. 

Polarized light is that in which the light 
vibrations in the ether have been stopped in 
one direction (normal to the ray) but still 
continue in the other rectangular direction. 

Only a small portion of the scale of vibra- 
tions manifests itself in light and heat, and 
this portion is commonly held to represent the 
actual energy of a ray; but may it not be true 
that an invisible and imperceptible flood of this 
moving ether contains a vast amount of energy 
which only a body of great thickness will 
“strain” out of it, turning it into sensible heat 
or lignt? This would account for the interior 
heat of the earth, the hotness of Jupiter, and 
the inexhaustible heat of the sun. 

May not the molecules of radium be of such 
length that the amplitude of their vibration is 
a multiple of that of some low or high im- 
perceptible vibration of the ether which these 
molecules transform into vibrations which can 
be seen and felt? 

The theory of the conservation of energy has 
received a jolt in the manifestations of radium. 
That theory may be absolutely true, but not 
all energy can be measured in man’s scales a 
yet devised; and the means of trapping the 
portion that cannot be perceived or measured 
are limited. 


THE SECOND INTERNATIONAL 
AERONAUTIC RACE" 


When Lieut. Frank P. Lahm, U. S. A., won 
the first international balloon race, the trophy 
offered by Mr. James Gordon Bennett was 
brought to this country to be defended by the 
Aero Club of America. 

Lieut. Lahm traveled from Paris to the 
North of England, a distance of some 402 
miles, and his victory over the foreign com- 
petitors was due to a greater knowledge and 
better judgment of the altitudes at which he 
might utilize the most favorable air currents. 
St. Louis was selected as the most suitable 
place in America for this year’s race, and it 
was expected that some new long-distance and 
time records would be established, although 
the contest was to be entirely for distance. 
six balloons were brought over from Europe 
to compete for the Bennett trophy. Of these 
three came from Germany, two from France 
and one from England. Three American bal- 
loons were entered. The capacity limit of the 
balloons entered was placed at 75,000 cu. ft., 
with an excess allowance of 5%, making a gross 
allowance of about 80,000 cu. ft. available. 
Each of the balloons entered was close to the 
limit, ranging from 75,000 to 79,500 cu. ft. 
capacity. It is interesting to note that al- 
though motor-driven balloons were allowed to 
‘compete, none were entered, and all the oper- 
ators depended on their skill in utilizing the 
‘prevalent air currents to reach their destina- 
tions—wherever those might be. 

Maps and all available information were 
placed at the foreign competitors’ disposal that 
they might acquaint themselves with the gen- 
eral course of air currents in the United States 
and especially in the region of St. Louis. Un- 
der such conditions the pilots should have com- 
peted on nearly equal terms in this regard. In 
the basket of each balloon were only two per- 
sons, the pilot and one assistant. It was ne- 
cessary that these men should be well pro- 
tected against the cold of the season and alti- 
tudes to be reached, as no fire of anv sort 
could be allowed on account of the gas in the 
bag. Each balloon carried provisions and 
several instruments, such as a compass, regis- 
tering aneroid barometer, statiscope (to indi- 
cate the rise and fall of the balloon), ther- 
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mometers, besides charts and small electric 
flash-lamps for reading the instruments and 
charts at night. The baskets were equipped 
with cork in one way or another so that they 
might float in case a balloon should drop into 
water. It should be remarked that no acci- 
dent of this kind occurred to any competing 
balloon, nor did any pilot find it necessary to 
throw his instruments overboard or to cut 
loose the car, as he was allowed to do under 
governing rules. 

The balloons were first reported as having 
drifted around at different heights in search of 
a favorable steady air current and had finally 
settled to an easterly course. Eight of the 
balloons were reported while crossing Indiana 
and Ohio as sailing in an easterly direction. 
Late Oct. 22 Maj. Henry B. Hersey, of the 
United States Weather Bureau, in the balloon 
“United States, descended on the shores of 
Lake Ontario, some 650 miles, in a direct line, 
from St. Louis. This was the shortest course 
with the exception of the English balloon, 
which descended half way across Ohio on ac- 
count of the sickness of the pilot. It should 
be noted that Maj. Hersey was the Ome com- 
petitor who has made a close study of air cur- 
rents in this country and was the only one who 
was able to maintain the northeasterly course 
which the pilots hoped to follow. However, 
he was handicapped by a leaking balloon, and, 
with his ballast almost exhausted, he was 
obliged to descend on seeing Lake Ontario. 
Without these handicaps he should have been 
able to hold the current which he had found 
and to have crossed Lake Ontario, when he 
would have had a clear field of hundreds of 
miles further before reaching the Atlantic 
Ocean. This is indicated in Fig. 1, which 
shows the general course of the nine balloons 
competing. 

Fig. 2 indicates the method used by Maj. 
Hersey. It is seen that by remaining at the 
lower altitudes at first Maj. Hersey followed 
the tactics by which Lieut. Lahm won the first 
race. 

Early Oct. 23 the remaining balloons began 
to descend along the Atlantic coast. First the 
German Pommern,“ bearing Messrs. Oscar 
Erbsloch and H. H. Clayton was reported at 
Asbury Park, N. J. Shortly after the French 
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FIG. 1. GENERAL COURSES OF THE BALLOONS IN 
THE ST. LOUIS INTERNATIONAL RACE. 


(1) The Pommern, (2) L'Isle de France, (3) Düssel- 
dorf. (4) The St. Louis, (5) The America, (6) The Aber- 
(7) The United States, (8) The Aujan, (9) The 
Lotus II. 


(Reproduced from “The Sclentine American,” Nov. 2, 
T.) 


“L'Isle de France,” with Messrs. Alfred Le 
Blanc and M. E. Mix descended not far from 
the Pommern,“ and further to the south the 


Millimeters 


FIG. 2. 


German Düsseldorf“ was reported on the edge 
of Delaware Bay. Four other contestants 
stopped still farther south without crossing 
Chesapeake Bay. 

The distances traversed were estimated from 
data furnished by the United States Geological 
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Survey to the Aero Club of America and the 
awards have been made only tentatively and 
subject to the final decision. However, it is 
not probable that there will be enough change 
in the records to change the awards already 
announced. The ‘‘Pommern” has been thus 
tentatively adjudged the winner with a record 
of 876 mi. L'Isle de France” traveled 870 . 
mi., which is slightly under the record of the 
Pommern.“ However, this French balloon 
established a record of duration of time aloft 
of 44 hrs. and 2 min., which is 8 hrs. and 22 
min. longer than the record of Count de la 
Vaulx in his long trip from France to Russia, 
when he established the distance record of 
1,193 mi. 
The recording barometers carried on each 
balloon were of the Jules Richard type of 
modified aneroid constructed so as to register 
up to 5,000 meters, or about 16,000 ft. alti- 


Altitudes. 
Meters Feet 
5000 ----16,404.2 
4.500 --14,763.8 
4.000 13.1234 
3.500 —11,482.9 
3.000 9,842.5 
2.500 8,202.1 
2.000 6, 561.7 
1.500 4,921.2 
' 1,000 3,2808 
500 ------1,640.4 


RECORDING BAROMETER RECORD SHOWING THE TRIP OF THE “UNITED STATES.” 


tude. In Fig. 2 is reproduced the record of 
the “United States” as shown by the original 
‘‘barograms,” but without barometric and 
other corrections, so that it shows only approx- 
imately the altitude of the balloon during its 
flight. 


PROGRESS WITH BALL AND ROLLER 
BEARINGS 


By S. S. EVELAND 


CONDENSED FROM 


Great progress has been made in ball mak- 
ing, in many ways, during the past five years, 
during which time the accuracy of size and 
spherity has improved from a possible limit of 
0.002 inch plus or minus to a difference now in 
the best of balls of 0.0001 inch, plus or minus. 
An equal improvement has been secured in 


“AMERICAN 


MACHINIST” 


the strength and durability of balls, due to the 
use of special alloys of crucible, high-carbon 
steels. By the use of these special standard 
alloy steels, the crushing strength of balls of 
the highest grades has been raised over 100%; 
a ball of a given size that would formerly have 
crushed at 25,000 lbs. now requires 50,000 te 
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55,000 lbs. to crush it. In consequence of 
this improvement in the strength of balls, they 
may now be applied and used where formerly 
it was not possible, owing to lack of sufficient 
space for the use of the proper size, but it is 
now practical to use a smaller size than form- 
erly, to accomplish the result desired. Some 
evidence of the importance and size of the 
ball business is shown in the quantity of balls 
made in this country, which exceeds 600,000,- 
000 per annum. 

In ball bearings of a special type, the great- 
est development is in the form known as the 
annular ball bearing, which consists of two 
concentric rings having grooves in the inner and 
outer face, in which the balls revolve and have 


a bearing surface of a considerable part of 


their radius. There is no adjustment, which 
was formerly a feature of all types of ordinary 
cup and cone form of bearing, but which is not 
necessary or desirable, in the improved type 
of annular ball bearing. This bearing is made 
of special alloy steel, and has been used suc- 
cessfully for many purposes where the old cup 
and cone, made of case-hardened machinery 
steel, failed in operation. Bearings of this 
character have been used successfully on mo- 
tors and generators and have added 10 to 15% 
to the efficiency of the electrical apparatus on 
which they were used. 

In roller bearings, even a more rapid de- 
velopment has taken place than in ball bear- 
ings. Among the uses to which they have 
been applied during the past five years with 
exceptional success is on trolley-car journals. 


The saving in current consumption is very 
great, as is indicated in a test run of two cars, 
practically alike and run under the same con- 
ditions, one having the ordinary plain bear- 
ing, and the other fitted with roller bearings. 
The test was on three-mile run, which is nearly 
straight except for one short 90° curve. One 
car was equipped with roller bearings, while 
the other had ordinary plain bronze bearings 
and the tests were as nearly identical as pos- 
sible. The time of runs was nearly the same, 
but the consumption of energy was only 3.1 
kilowatt-hours for the roller bearing as against 
6.45 for the other. 

The saving secured may seem large, but is 
confirmed by further tests made in which it 
was demonstrated that the net cash saving in 
coal consumption or its equivalent is $260 per 
car, per annum, in addition to which there is 
a very considerable saving in wear and tear 
which occurs on the ordinary brasses. 

One test made by the Federal Govern- 
ment some time ago, of an army wagon fit- 
ted with and without roller bearing axles, 
demonstrated a saving ranging from about 
52% up hill to as high as 75% on an asphalt 
drive. 

An electric cab will run from 25 to 35% 
farther on one charge with roller or ball bear- 
ings than when using plain bronze bearings. 
In using shafting hanger bearings a recent 
test showed that 18 heavy grinding machines, 
using 49 HP. with the plain babbitted bear- 
ings, used only 27 HP. when roller bearing 
shafting hangers were used. 


CHLORIDE OF CALCIUM IN REFRIGERATION 


Chloride of calcium is being used more and 
more instead of salt in refrigeration, and 
those who substitute it for common salt will 
never go back to the other. Salt always con- 
tains a large amount of impurities, and its 
iron-destroying effect makes it rather costly 
in the end. It should be borne in mind that 
when a pipe is attacked from both sides its 
life will be rather short. This is also the case 
with the tanks containing the salt brine, and 
with pumps for handling it. This, as well as 


the great majority of other troubles that are 
experienced in using salt brine, is avoided 
when using chloride of calcium. It seems to 
pass through the pipes with less friction, and 
parts which were in use for a long time, 
showed upon removal that no corrosive ac- 
tion had taken place inside. Chloride of cal- 
cium also has a much lower freezing point 
than common salt brine, and is therefore bet- 
ter suited for places where a low temperature 
is required—‘‘The American Brewers’ Review.“ 


LORD KELVIN 


Lord Kelvin (William Thomson), for years 
regarded as the foremost scientist of Great 
Britain, died at his home in Glasgow, on Dec. 
17, at the ripe age of 83 years; and, up to the 
time of his last sickness, in the possession of 
remarkable vigor of body and mind. 

William Thomson was born at Belfast, Ire- 
land, June 26, 1824. 
He was the son of 
James Thomson, who 
in 1832 was called to 
the chair of mathe- 
matics at the Univer- 
sity of Glasgow. At 
the age of 11 he began 


attending classes at 
this institution, later 
removing to Cam- 


bridge, where he was 
graduated from St. 
Peter's College in 
1845. He was then 
elected to a fellowship 
and in the following 
year was called to the 
chair of Natural Phil- 
osophy at the Univer- 
sity of Glasgow, at the 
age of 22 years. This 
professorship he held 
until 1899. 

He was drawn into 
practical work when 
the Atlantic cable pro- 
jects were attempted 
in 1857-1858, and 
again in 1865-1866. 
His chief contributions 
to the advancement of 
marine telegraphy, however, were the inven- 
tions of devices for overcoming the sluggish- 
ness of transmission of signals—which greatly. 
hindered the early crude apparatus, and the 
invention of the siphon recorder for recording 
cable messages. As a result of his early work 
on cables, he was looked upon as an authority 
on electrical matters and was consulted on 
practically every new project of that nature. 

In 1867 he was knighted in recognition of 
his services in connection with the Atlantic 
cable, and in 1892 he was raised to the peer- 
age with the title of Baron. 

Lord Kelvin’s work won for him not only 
the royal recognition accorded him, but also 


LORD KELVIN. 


memberships in the most distinguished scien- 
tific organizations in the world. He was 
often referred to as an example of the highest 
type of scientist, combining rare powers of 
mathematical reasoning with the inventive 
faculty and the manipulative skill of the ex- 
perimentalist. He was, moreover, successful 
in the business rela- 
tions of life. 

His contributions to 
electrical science may 
be divided into three 
groups — those con- 
nected with submarine 
cables; those dealing 
with navigation and 


the improvement of 
the mariner’s com- 
pass; and those having 


to do with electrical 
measuring instru- 
ments of precision. He 
did much valuable 
work in the determin- 
ation of the mechan- 
ical equivalent of heat, 
and also devised an in- 
strument for comput- 
ing the time of high 
tides and apparatus 
for measuring great 
sea depths. 

Lord Kelvin visited 
America in 1884, at 
which time he deliv- 
ered a series of lec- 
tures at Johns Hop- 
kins University, which 
have been published 
under the title of Baltimore Lectures.” He 
came twice again to this country, in 1897 and 
1902. In 1896 his fiftieth anniversary as a 
professor in the University of Glasgow was 
celebrated with a jubilee, during which he 
was showered with the highest honors that 
appreciative scientists from all parts of the 
world could bestow. l 

He was the author of innumerable scientific 
treatises and papers, including a work on nat- 
ural philosophy in collaboration with Prof. 
P. G. Tait. He was president of the Royal 
Society, and at some period or other of his 
life of practically every other important scien- 
tific body in the British Empire. 
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Fireproofing Woods and Fabrics. —A French 
formula for this purpose consists of, according 
to The Mechanical Engineer”: sulphate of 
ammonia, 135 grams; borate of soda, 15 
grams; boric acid, 5 grams; water, 1,000 
grms. 


Friction Losses in Countershafting.—Ac- 
cording to Mr. L. P. Alvord, in a recent issue 
of American Machinist,” the average percent- 
age of friction load to total load in a number 
of machine shops is 44.6. Five-sixths of this 
loss occurs in the distributing shafts and the 
countershafts of the various machine tools. 


Tinol is a new soldering flux recently 
brought out in Germany. It is composed of 
tin and lead, reduced to an impalpable powder 
and then mixed with chloride of zinc. This 
compound is then made into a paste by the ad- 
dition of vaseline or glycerine. It is stated 
that no oxidation takes place when it is used, 
and that the joints soldered with it are un- 
usually clean. 


A New Electromagnetic Track Brake.—Tests 
were made about a month ago in Leeds, Eng., 
of a new electromagnetic brake for trolley 
cars, the invention of A. W. Maley, one of the 
assistant engineers of the tramway depart- 
ment of the Leeds Corporation. The brake is 
operated in the first place as an ordinary slip- 
per brake, or it can be used from the controller 
as an emergency brake energized from the 
motors. Thus the brake is first of all put 
upon the track as an ordinary slipper brake 
for coasting or service stoppages, and in case 
of emergency is used as a rheostat brake. The 
brake showed that it was entirely capable to 
do the work for which it was designed. Two 
of the most satisfactory tests gave the follow- 
ing results: speed of car on application of the 
brake, 19.7 miles; amperes per motor, 80; 
volts per motor, 446; distance required to stop 
car, 60 ft. Test No. 2: speed on application 
of the brake, 24 miles; amperes per motor, 80; 
volts per motor, 765; distance required to stop 


car, 152 ft. As a result of these favorable 
trials, three cars fitted with the magnetic 
brakes have been put into service in Leeds.— 
From The Electrical Engineer” (Lond.). 


Color Values of Artificial Lights was the 
subject of a paper recently read before the 
Electrical Section of the Western Society of 
Engineers, by H. V. Allen. The writer gave 
the predominating colors of different illumin- 
ants as follows: 

Enclosed arc lamp (about 110 volts), clear 
globes, bluish white; with opal globe and 
diffuser, white. 

Enclosed arc lamp (3%-ampere, 140-volt, 
direct-current), violet (beyond color correc- 
tion). 

Nernst lamp (new glower), pale lemon-yel- 
low; with seasoned glower, deep lemon-yellow. 

Incandescent lamp, new, yellow; seasoned, 
pale orange-yellow. 

Welsbach and vapor hydrocarbon lamps, 
new, greenish white; seasoned, greenish yel- 
low. 

Ordinary gas flame, reddish yellow. 

Mercury-arc lamp, blue-green. 

The preponderance of bluish rays of the arc 
lamp can be corrected by using opalescent 
globes and proper reflectors. The enclosed arc 
lamp canbe corrected by using opalescent 
diffusers was advocated as producing the 
whitest light and therefore the closest ap- 
proach to daylight. For this reason, it was 
stated, it was best suited for the illumination 
of dry goods stores where color values are of 
great importance. Even distribution of light 
and absence of direct rays were other advan- 
tages of these arc lamps. 


Monox.—When silica, ordinarily in the 
form of glass-maker’s sand, is heated in con- 
tact with coke, graphite or silicon carbide, 
silicon monoxide or monox' is produced. 
Monox is a brown powder which is so ex- 
tremely voluminous as to weigh only about 
2% lbs. per cu. ft., though its true density 
is about 2.24. One of the most interesting 
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properties of monox is that it is negatively 
electrostatically charged very powerfully on 
the slightest provocation, such as drawing it 
suspended in dry air through a short rubber 
pipe. When so charged it flies and adheres 
to all non-conducting surfaces, such as a cot- 
ton or other fabric, without caking together or 
materially hindering the passage of a gas. 
A screen of this character, coated with ad- 
hering monox, is impervious to fine solid par- 
ticles, such as those constituting cigar smoke, 
or the fine particles formed when gaseous am- 
monia reacts with gaseous hydrochloric acid. 
Germs and all such organisms are stopped, 
so that air drawn through such a screen is 
absolutely sterile. This makes it probable 
that monox will find extended application in 
institutions like hospitals, but this must be 
investigated before any authoritative state- 
ment regarding its value in this field is made. 
Monox is also used as a pigment in certain 
paints, and in competition with other pigments 
has shown very gratifying durability.— H. N. 
Potter, in The Electrochemical and Metal- 
lurgical Industry.“ 


Cadmium and Its Uses. — During the last few 
years cadmium has met with increased inter- 
est. A new plant for producing it has been 
erected at Joplin, Mo., and several new uses 
for the metal have been discovered. Cadmium 
is usually obtained from its ores by the dry 
processes—i. e., by distillation. It usually 
occurs as the carbonate in all zinc ores, but 
in a smaller percentage than the zinc. The 
principle on which the distillation process of 
obtaining cadmium is based is that metallic 
cadmium evaporates at a far lower tempera- 
ture than metallic zinc. The property of cad- 
mium which gives it value in the arts is its 
ability to enter into combinations with other 
metals, thereby lowering the melting point. 
Various alloys of this kind are used as solder; 
Lipowitz’s metal, for example, melts at 158° 
F. and tin, lead and Britannia metal can be 
soldered with it in water. In soldering Ger- 
man silver, brass or zinc with this metal, 
muriatic acid must be used to roughen the sur- 
face. This alloy consists of 4 parts of tin, 3 
of cadmium, 15 of bismuth and 8 of lead. It 
has a luster exactly similar to that of polished 
silver, is tough, and can be bent, hammered 
and turned. Another alloy of cadmium which 
is being used considerably is one composed of 
platinum, copper, nickel and cadmium. It is 
used in watches and clocks where a tough, 
elastic and ductile metal is required, and one 
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which at the same time must be non-mag- 
netic. Cadmium also finds an extensive use 
as a pigment in the form of cadmium sulphide. 
Other of its compounds are used in pho- 
tography, dyeing, and in medicine. The price 
of cadmium fluctuates widely, varying from 
$95 to $105 per 100 lbs.—Paul Speier in The 
Mining Journal’’ (Lond.). 


Oxygen in the Arts.—Various factors have 
hitherto militated against the general appli- 
cation of oxygen in the arts and industries, the 
principal being the impossibility of obtaining 
it in large quantities at a low cost. The rapid 
development which is taking place in the ap- 
plication of Dr. Carl von Linde’s method of 
producing oxygen from the atmosphere by 
fractionation, offers reason for the belief that 
a more general use will be made of oxygen, 
particularly in metallurgical operations in the 
future. It is probable that in most cases 
oxygen will not be employed in a state of 
purity, but will be used for the purpose of 
adding from 5 to 10% to the quantity present 
in the normal air supply. In the case of a 
blast furnace the enrichment of the blast by 
the addition of 5% of oxygen would have 
marked effects, which should be distinctly 
beneficial. One result would be to reduce the 
capacity of the blowing engines by 20%. A 
plant to produce oxygen may soon become a 
necessary adjunct to the blast furnace. On 
such a scale the cost of the oxygen would be 
reduced to a very small amount. It is prob- 
able that considerable economy would be in- 
troduced into other smelting operations by the 
use of oxygen, as in the reduction of copper, 
and in the production of zinc, nickel and other 
metals. For the production of Bessemer steel 
the addition of a small quantity of oxygen 
during the first part of the blow would provide 
a means for reducing the time necessary for 
the operation. It would seem that the process 
lends itself particularly to this application in 
view of the small amount of silicon in much 
of the ore in this country.—Cecil Lightfoot, in 
“The Electrochemical and Metallurgical In- 
dustry.” 


Manufactured Graphite.—One of the most 
important electrical industries at Niagara Falls 
manufactures graphite from anthracite coal 
and petroleum coke and converts into graphite 
the forms of raw carbon used in electric fur- 
nace work, where high temperature is re- 
quired, and for electrolytic work, such as the 
manufacture of caustic sodas, bleaching pow- 
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ders, etc.—in fact, practically all methods of 
electiolysis. The raw materials used consist 
of anthracite coal, glass sand, foundry coke, 
and sawdust, all of which are imported from 
the United States, except the sawdust. The 
furnaces used for the conversion of the anthra- 
cite coal or petroleum coke into graphite are in 
the form of long narrow troughs, built of fire- 
brick and lined with some suitable refractory 
or insulating material. In this case the sand, 
coke, and sawdust are used for insulating, by 
mixing them together in the proper propor- 
tions. At the end of each trough is a terminal 
built of carbon rods, to which is connected the 
cables conveying the current. The trough is 
filled with anthracite coal, in which is em- 
bedded a carbon rod to make electrical con- 
nection between the terminals, as the coal is 
a very poor conductor of electricity. The tem- 
perature to which the coal is raised before 
conversion into graphite is very high, and is 
said to approximate 7,500° F., a temperature 
at which all bodies except carbon are vapor- 
ized and driven off. It is possible to make the 
graphite practically chemically pure, but for 
ordinary commercial purposes such a high de- 
gree of purity is unnecessary, but it is possible 
to so regulate the operation that a degree of 
uniformity of purity is attained which is not 
possible to secure in the production of natural 
graphites. When the furnace has cooled suf- 
ficiently the graphite is removed, but it is not 
yet in commercial form and has to be ground 
to powder and finally separated into the sizes 
necessary for the various uses to which gra- 
phite is put, one of the most important of 
which is its application as a protective coating 
for iron and other metal structures. During 
1906, 454,311 lbs. of graphite were manufac- 
tured here, the greater part of which was ex- 
ported to the United States.—‘‘Mining and 
Scientific Press.“ 


An Instrument for Testing Hardness.—The 
scleroscope, devised by Mr. Albert F. Shore, 
and described in detail in a recent issue of 
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the American Machinist,” consists of a ver- 
tical glass tube about 10 ins. high,and a small 
pointed hammer weighing about 40 grains. 
This hammer is made of steel, treated so that 
it possesses jewel hardness and has a very 
small convex tip. When allowed to drop from 
the top of the tube this hammer makes a 
slight indentation in the material to be tested 
and then rebounds. The height of the re- 
bound is used in preparing a comparative 
scale of hardness of various materials. Tak- 
ing hardened carbon steel as 100 and soft 
brass as 10, the following comparative values 
have been determined: 


Lead, Cast: ] ⅛ ˙ . ; ðͤ dates 2 
Babbitt metal, case 4to 9 
Brass, Soft, s... tse ees 7 to 10 
Brass, hard, s... ese ee wees 20to 25 
Brass, TOC 4.46 st4 Velen ss 26 
Gold: Coli 6.6.25.0-334 Fors Gee ete 14 
Copper, rolled, 14 to 20 
Zine. ole!!!” 20 
Zinc, cast............. . 8 
Nickel, ttf; 66605 o ou 27 
Silvər COINS ⁵ See eiei es 34 
Iron, hot rolled 18 
Iron, cold rolle.... eens 35 
Iron, gray, es ²⁰· 39 
Iron, gray, cast, chilled........... 50 to 90 
Steel railroad rails, 0.45 to 0.50 car- 

bon, anneale dad 26to 30 
Steel, tool, 1 and over, carbon an- 

rr uw ewe ewe oer 31 
Steel, tool, 1 and over, carbon un- 

annealed 604454266 68 8siee eds 40to 50 
Steel, tool, 1 and over, carbon cold- 

rolled drill rod........... . . . 35 ꝗto 40 
Steel, tool, manganese self-harden- 

IIC ³»Ww.- “b 60 to 85 
Steel, high-speee c 100 to 105 
Steel, tool, carbon 90 to 110 
Porcelaaalas 120 
CJ; ⁵ mies ĩ ees 130 


(These figures are subject to slight variations owing to 
the nature of the composition or compression of metals.) 
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Dalton’s theory was that all matter is com- 
posed of small particles to which he gave the 
name atoms. As the name implies, these par- 
ticles were considered indivisible. Each atom 
had a certain weight. The atom of oxygen, 
in his view, weighed eight times as 
much as the atom of hydrogen, the atom of 
carbon six times as much, and the atom of 
chlorin thirty-five times as much. Compounds 
consisted of combinations of different kinds 
of atoms; in elements the atoms were all alike. 
The smallest quantity of a compound must 
contain at least two atoms, and larger quanti- 
ties were made up of a number of these small- 
est quantities. 

Later the groups of atoms came to be called 
molecules, and it was sometimes a question 
how many atoms of each kind there were in 
the molecule. Upon the answer given to this 
would depend the relative weight assigned to 
the atoms. It is calculated that in a gas more 
than 150 million million million molecules are 
contained in a cubic inch, and the molecules of 
many gases are composed of a considerable 
number of atoms. Moreover, the molecules 
are comparatively very far apart in a gas. 

Another method of showing the probable 
size of molecules is the following: Suppose 
a drop of water were magnified to the size of 
the earth, the molecules would be between the 
size of a cherry and that of a cricket ball. 

And now we are brought to the newer 
chemistry. Dalton’s new chemistry taught 
that the atom is the smallest particle of mat- 
ter existent; that the atom is indivisible. The 
newer chemistry admits that the atom is indi- 
visible in the sense that we cannot divide it. 
The chemist may separate one atom from an- 
other atom, but he cannot divide the atom 
itself. But according to the newer chemistry, 
though we cannot divide an atom, the atoms 
of some substances and possibly of all sub- 
stances decompose of their own accord. 

Some forty years ago Crookes made a very 
interesting investigation into the passage of 
electricity through rarified air and other gases 
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inclosed in glass tubes or bulbs. Platinum 
wires fused through the glass terminated in- 
side and constituted electrodes—that is, the 
means by which the electricity was communi- 
cated to the gas. The wires outside the tube 
were connected with the positive and negative 
poles of an electric machine. The electrode 
connected with the positive pole is called the 
anode; the one connected with the negative 
pole is called the cathode. The passage of 
electricity through these tubes produces won- 
derful effects. 

If the gas is not too much rarified a brilliant 
glow appears in the tube, not continuous, but 
like luminous disks at right angles to the path 
of the electric current. If the gas is suffi- 
ciently exhausted a dark space shows around 
the cathode, and if the gas is still further 
rarified, the dark space grows and may fill the 
whole bulb, if the exhaustion is carried very 
far. But in this case the walls of the bulb 
shine with a brilliant glow called fluorescence. 
Crookes maintained that the phenomena were 
not to be explained, except on the assumption 
of particles much smaller than atoms shot out 
from the cathode. 

The attention of the world at large was 
drawn to the matter by Roentgen’s startling 
discovery of the photographic effect of electric 
discharge in exhausted bulbs. It can be proved 
that small particles are shot from the cathode 
in straight lines. If the cathode consists of 
a flat disk the particles are sent out in parallel 
rays; if the cathode is a portion of a sphere 
the rays converge to the center of the sphere. 
The particles are very small, only about one- 
thousandth the weight of the hydrogen atom, 
and each has a charge of negative electricity 
as is proved by the fact that they are at- 
tracted toward a positively electrified body 
and are repelled by a negatively electrified 
body. Their velocity is between 20,000 and 
60,000 miles a second. It is not possible in 
this short article to show how these conclu- 
sions are arrived at, but they are generally 
admitted by investigators of the subject. These 
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very small particles are sometimes called cor- 
puscles and sometimes electrons. 

A little more than ten years ago Becquerel 
discovered that uranium compounds produce 
some of the effects hitherto obtained only by 
electric discharge through exhausted gases, 
and shortly afterward Mme. Curie separated 
radium from pitchblende, the most important 
Ore of uranium. Radium was found only in 
very small quantity, but its effect proved to 
be very powerful. Further investigation by 
Rutherford and others shows that from radium 
compounds two kinds of particles are sent out. 
One kind is about twice the weight of the 
hydrogen atom, and has a charge of positive 
electricity. The other kind is similar to the 
corpuscles which constitute the cathode rays. 
The first form what are called the alpha rays; 
the second, beta rays. The electric charge 
upon the particles is determined as in the 
case of the cathode rays. It is found that the 
alpha rays are attracted by a negatively elec- 
trified body, while the beta rays are attracted 
by a positively electrified body. The beta rays 
are those that most concern us at this time, 
since they consist of electrons which, as stated, 
are smaller than the lightest atom known. 

Since radium sends out particles as stated, 
it seems evident that it is decomposing. The 
beta particles are emitted in inconceivable 
numbers. It is calculated that each grain of 
radium shoots out 200,000,000 corpuscles each 
second with a velocity nearly equal to that of 
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light. So small are these electrons, however, 
that if these were the only particles emitted 
it would take millions of years for the radium 
to be dissipated. The particles of the alpha 
rays are much larger, and are given off more 
numerously, and on that account a few thou- 
sand years only are needed for the almost 
total dissipation of radium. 

The present theory regarding the composi- 
tion of matter is that all atoms are made up 
of electrons; in the hydrogen atom there are 
approximately 1,000, in the atom of radium 
there are 225 times as many. Each of the 
electrons is charged with a definite quantity of 
negative electricity, but the atom is not 
charged because the negative electricity is 
counterbalanced by an equivalent positive. 
How the positive electricity exists is not defi- 
nitely settled. 

One atom differs from another of a differ- 
ent element in the number of electrons, and 
possibly also in their arrangement one atom 
may change to another by losing a certain 
number of electrons. So it is conceivable 
that the lead atom might change to a gold 
atom, and we should have the problem solved 
for which the old alchemists desired the phil- 
osopher’s stone. 

The dream of the old alchemists is still un- 
fulfilled. If it should in the future attain ful- 
fillment the era of the newest chemistry would 
be inaugurated.—Prof. John V/addell, in the 
“New York Times.“ 


THE LUMIERE AUTOCHROME PLATE“ 


The latest advance in the science of color 
photography is the Lumiere autochrome plate. 
Briefly stated, the general procedure is as fol- 
lows: A glass plate receives a coating of po- 
tato-starch grains—about 5,000,000 per sq. in. 

These grains are impregnated with a dye. 
In a certain sense the method is a variation of 
the three-color process; only the colors used 
are not those which are ordinarily considered 
primaries—red, yellow and blue—but light 
‘green, red-orange and blue-violet, which are 
distributed throughout the particles in equal 
proportions. 

After isolation with waterproof varnish, the 
granulated surface is coated with a panchro- 
inatic collodion emulsion. The exposure may 
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roughly be said to be twenty times as long as 
one on a fast plate, and is made in an ordinary 
camera without any extra apparatus, the plate 
having its glass side turned toward the lens. 
The light passes through the colored grains 
and then strikes the light-sensitive film. A 
special yellow screen is placed before or be- 
hind the lens to retard the action of blue rays. 
Atter developing, the plate, without fixing, 
is treated with acidified permanganate of pot- 
ash, which acts as a reducer. This and the 
further process is undertaken in broad day- 
light. After reduction the plate is rinsed and 
redeveloped, the result being a positive trans- 
parency in natural colors, which, to be seen, 
must be held- up to white light. At present no 
duplicates are possible, nor is it possible to 
remedy any faults by means of retouching. 


ALTERNATING CURRENT MOTORS.—By A. 
S. McAllister, Ph. D. Second Edition, re- 
vised and enlarged. New York: McGraw 
Publishing Co. Cloth; 6 x 9 ins.; pp. 
xi + 303; 131 illustrations in the text 
and many tables. $3, net. 

That a second edition of this work has been 
called for within a year, speaks well for the 
treatment accorded by the author to his none 
too simple subject. In preparing the text the 
author assumed on the part of the reader a 
general knowledge of the fundamental prin- 
ciples of electricity and magnetism, together 
with a working acquaintance with the lower 
branches of mathematics. Both graphical and 
algebraical methods are employed, and the 
endeavor of the author has been to present his 
subject in the simplest manner consistent with 
the demands of accuracy. Some of the more 
important additions and changes noticed in 
the present volume are as follows: An ‘ex- 
‘tended discussion of the motor converter; a 
chapter on the leakage reactance of induction 
motors; an analysis of the magnetic field in 
induction motors; diagrams and explanations 
of circular current loci and V-curves of syn- 
chronous motors; an appendix treating of the 
leakage reactance of induction motors. In 
preparing this edition the author has availed 
himself of valuable suggestions solicited and 
received from many competent critics, includ- 
ing a number of instructors who have adopted 
the work as a text for their classes. Minor 
changes have been made in a number of 
places in order to more thoroughly clarify the 
presentation. Chapter titles are: Single- 
Phase and Polyphase Circuits; Outline of In- 
duction Motor Phenomena; Observed Perform- 
ance of Induction Motor; Induction Motors as 
Frequency Converters; The Single-Phase In- 
duction Motor; Graphical Treatment of Induc- 
tion Motor Phenomena; Induction Motors as 
Asynchronous Generators; Transformer Feat- 
ures of the Induction Motor; Magnetic Field 
in Induction Motors; Synchronous Motors 
and Converters; Electromagnetic Torque; Sim- 
plified Treatment of Single-Phase Commutator 
Motors; Motors of the Repulsion Type Treated 
Both Graphically and Algebraically; Motors of 
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the Series Type Treated Both Graphically and 
Algebraically; Prevention of Sparking in Sin- 
gle-Phase Commutators; The Leakage React- 
ance of Induction Motors. 


SANITATION OF PUBLIC BUILDINGS.—By 
William Paul Gerhard, M. Am. Soc. M. E., 
Consulting Engineer for Hydraulic and 
Sanitary Works. New York: John Wiley & 
Sons. London, England: Chapman & 
Hall, Ltd. Cloth; 4% x 7% ins.; pp. 262. 
$1.50; English price, 6s. 6d., net. : 

The author of this work divides public build- 
ings into three classes, distinguishing those hav- 
ing a permanent population at all times of the 
day or night, such as prisons, hospitals, asy- 
lums and homes for aged people; those having 
a large gathering of persons only during the 
day, such as schools, courthouses and markets; 
and finally those in which people congregate 
for a few hours only, either in the day or at 
night, as, for example, churches and theaters. 
As a result of this classification the book is 
naturally divided into five chapters. Chapter 
I deals with Hospital Sanitation. Drainage 
and sewerage are thoroughly discussed and all 
features of the care and maintenance of the 
building are adequately dealt with. In Chap- 
ter II the author treats of Theater Sanitation. 
Prevailing unsanitary conditions in our play- 
houses are spoken of and methods of improv- 
The ventilation and lighting 
problems are covered in a way that shows the 
author’s thorough familiarity with his subject. 
Church Sanitation is the subject of the third 
chapter and the same kind of problems, to a 
large extent, as arise in the discussion of thea- 
ter sanitation, are here dealt with. In Chapter 
IV all the sanitary conditions which should 
prevail in schools are fully considered. The 


fifth chapter is devoted to the discussion of the 


Sanitary Features of Markets and Abattoirs. 
This work should prove of great value as a 
guide to all architects and builders. Many 
features, important from a sanitary standpoint, 
in which the architect who designs public 
buildings is almost habitually remiss, are duly 
emphasized and brought to the attention of 
the reader. The book should also prove of 
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great value to mayors and aldermen in small 
towns where the board of health is, as is fre- 
quently the case, either too inefficient or too 
poorly paid to give the proper attention to the 
sanitary features of the schools or other public 
buildings. The book is well written, and the 
layman who is interested in civic affairs will 
find it easy reading and not so technical in its 
terminology as to be tedious—a frequent fault 
in books of this kind. Both the binding and 
the typography of the book are good. 


SPECIFICATIONS AND CONTRACTS.—A Se- 
ries of Lectures Delivered by J. A. L. 
Waddell, C. E., D. Sc., LL. D., Author of 
De Pontibus, etc., Including Examples 
for Practice in Specification and Contract 
Writing; together with Notes on the 
Law of Contracts,“ by John C. Walt, M. 
C. E., LL. B., Author of Engineering 
and Architectural Jurisprudence,” etc. 
New York: Engineering News Book De- 
partment. Cloth; 6 x 9 ins.; pp. vi. + 
174. $1, net. 

This book consists of a series of lectures 
on specifications and contracts delivered by 
Dr. Waddell before the student-bodies of two 
engineering schools, together with an ap- 
pended section of notes on contract law pre- 
pared by Mr. Wait. These lectures attracted 
wide attention at the time of their delivery, 
as condensing into small space the essentials 
of the subjects treated, and in a form particu- 
larly adapted to the instruction of students. 
The first lecture takes up the subject of speci- 
fications, the various features of which are 
discussed with illustrations drawn from the 
lecturer’s experience. The student is shown 
what should enter into the specifications, the 
effects of changes, careless phraseology, the 
interrelation of the various parts, the duties 
of the various parties, etc. Nearly every state- 
ment is augmented with an apt extract from a 
specification employed at some time or other 
by Dr. Waddell. This lecture is supplemented 
by a section containing forty set exercises of 
diverse character, giving data upon which 
it is intended that the student should base 
sets of specifications which he is enjoined to 
prepare for practice in writing such instru- 
ments. Before attempting this, however, he 
is advised to obtain and study One or more 
actual specifications for similar work as a 
guide to the proper preparation of his own. 
In the lecture on engineering contracts the 
features of contracts are considered in de- 
tail, and a number of examples of contracts 
are given, including the standard form in use 


by the lecturer in his engineering work. The 
conditions precedent for fourteen contracts to 
be drafted by students are then given, cover- 
ing a wide variety of subjects. In the ap- 
pendix Mr. Wait has dwelt not only_upon the 
legal features of the various points brought 
up by Dr. Waddell in his lectures, but upon 
many others as well. The element of illus- 
tration and example embodied in this book 
will recommend it to professors in technical 
schools, giving as it does the results of the 
extended experience of two writers eminent 
respectively in the engineering and legal pro- 
fessions. Practicing engineers will also de- 
rive valuable suggestions and much profitable 
information from its perusal. The publish- 
ers announce that, in accordance with the re- 
quest of Dr. Waddell, the price of the work 
has been made as low as possible in order 
that it may be within the reach of every en- 
gineering student. 


INDUSTRIAL ALCOHOL.—The Production 
and Use of Alcohol for Industrial Pur- 
poses and for Use as an Illuminant and as 
a Source of Motive Power. By John 
Geddes M’Intosh, author of The Tech- 
nology of Sugar,” etc., Lecturer on Manu- 
facture and Applications of Industrial Al- 


cohol, etc. London: Scott, Greenwood 
& Son. New York: D. Van Nostrand 
Co. 1907. Cloth; 5% x 8% ins.; pp. 


viii. + 252; with 75 illustrations and 25 
tables. $3.00, net. 

For many years manufacturers and others 
desiring to use ethyl alcohol industrially have, 
in certain European countries, been able to ob- 
tain it in an undrinkable form free from tax. 
After many years of agitation we have at last 
obtained in this country also a law giving us 
the use of alcohol, properly denatured, tax free 
for industrial purposes. In consequence, there 
has sprung up a demand for books relating to 
the manufacture and uses of such alcohol. 
Among these books is the one here reviewed. 
It deals chiefly with the methods of manufac- 
turing that article employed in France and 
Germany, the two countries most prominent 
in its production. 

The first chapter deals with some general 
questions relating to alcohol and its properties, 
and contains, among other things, the usual 
specific gravity, boiling-point and contraction 
tables for mixtures of alcohol and water. 

The second chapter takes up the matter of 
fermentation of the raw materials in a general 
way, and explains the production of pure yeast 
cultures, the sterilization of air and of liquids, 
and continuous fermentation. 
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Chapter III. is devoted to the manufacture 
of industrial alcohol from beets. Details of 
the various methods of conducting operations 
most successfully are presented, with some 
illustrations, including valuation of beets for 
distillery purposes, washing, slicing, extrac- 
tion, both by maceration and by diffusion, fer- 
mentation, aseptic and otherwise, and distil- 
lation apparatus. A large French plant is de- 
scribed and illustrated. 

The fourth chapter deals with the manufac- 
ture of industrial alcohol from grain. The vari- 
ous operations and methods of storing grain, 
of malting, saccharifying and mashing are de- 
scribed and illustrated. 

The manufacture of industrial alcohol from 
potatoes is rather briefly considered in Chap- 
ter V. Here the German excise regulations and 
methods are described. 


In Chapter VI. the manufacture of industrial 
alcohol from waste fruit, spoilt wine and wine 
marc is discussed. This chapter is for Amer- 
ican farmers a very important one, because 
eventually all sorts of waste and spoilt fruits, 
etc., will be utilized for making industrial alco- 
hol. Some pits into which a novice may fall 
are pointed out and remedies suggested. Sev- 
eral plants, both large and small, for recover- 
ing alcohol from these wastes, are figured and 
described. 

One of the raw materials from which a large 
quantity of cheap undrinkable alcohol is ex- 
pected to be obtained is molasses, some varie- 
ties of which are now entirely useless. Chapter 
VII. deals with methods and apparatus suited 
to this source. 


Chapter VIII.,which fills one-quarter of the 
book, treats in detail of the plant for distilling 
and rectifying industrial alcohol. Many types 
of stills and still-heads, and accessory appar- 
atus, are thoroughly. discussed, the good and 
bad points of each being pointed out. 


Chapters IX. and X. deal with the manu- 
_ facture of alcoholic derivatives and the manu- 
facturing uses of alcohol. 


Chapter XI. treats very briefly of the uses 
of alcohol for Hghting, heating and motive 
power. Some lamps and heaters are figured. 
A good index closes the work. 

This book will certainly be of great use in 
pointing out the successful processes in use 
abroad, and will, therefore, serve a highly im- 
portant role in the development of American 
industrial alcohol. 

The type and illustrations are clear, and the 
paper and binding are good. 


HYDRAULICS:—By S. Dunkerley, D.Sc., M. 
Inst., C. E., Professor of Civil and Me- 
chanical Engineering in the University of 
Manchester. New York: Longmans, Green 
& Co. Cloth; 8vo. Vol. I., Hydraulic 
Machinery; pp. viii + 343. Illustrated. 
$3. Vol. II., The Resistance and Propul- 
sion of Ships (in press). 

This work treats of the subjects of hydraul- 
ics and hydraulic machinery and was written 
for use in universities and the British Navy 
and for those engaged in the design of hy- 
draulic apparatus. A second volume will con- 
sider the resistance and propulsion of ships. 
Chapter I. takes up the theory of flow of a 
perfect fluid under pressure or head; among 
the subjects discussed are Bernouilli’s equa- 
tion, the Venturi meter, coefficients of dis- 
charge for various openings and orifices, 
V-notches and other forms of issuing jets. 
Chapter II. discusses fluid friction, giving the 
quantitative expression for loss of head, 
Darcy’s formula for the friction coefficient in 
cast-iron pipes, the line of virtual slope, trans- 
mission of power, horse-power, types of Brit- 
ish and continental water meters, resistance 
of bends and elbows, and the effect of the angle 
of divergence on loss. Chapter III. is devoted 
to hydraulic pressure machines; the relative 
advantages of using steam and water are set 
forth and descriptions are given of accumu- 
lators, intensifying apparatus, differential ac- 
cumulators, and methods of hydraulic riveting. 
Details are also given of the hydraulic gun 
brake as applied in the ships of the British 
Navy, and of the Eiffel Tower elevator, the op- 
eration of bulkhead doors, an 8,000-ton hy- 
draulic press and hydraulic engines and 
cranes. Chapter IV. is given up to reciprocat- 
ing pumps and treats of bucket pumps, single 
and double-acting plunger pumps, slip, the 
effect of air chambers, hydraulic governors, 
hydraulic rams, the Reidler pump, Worthing- 
ton high-duty pumps and the Gutermuth valve. 
Chapter V. deals with water turbines, giving 
the theoretical considerations involved in their 
design and operation and supplementing this 
by descriptions of a number of European tur- 


bines, including Prof. Osborne’s four-stage tur- 


bine. Chapter VI. treats of centrifugal pumps 
and Reynolds’ hydraulic brake. The closing 
chapter is devoted to a description of the ex- 
perimental investigations of Prof. Osborne 
for determining whether the motion of water 
should be direct or sinuous, and of the law of 
resistance in parallel channels, as well as his 
work in connection with the theory of lubrica- 
tion. Sixty-six problems are given in an ap- 
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pendix. The details of Prof. Osborne's re- 
searches and the descriptions of certain appa- 
ratus before-mentioned make the work a de- 
sirable addition to recent hydraulic literature. 
Some mispellings of proper nouns will doubt- 
less be corrected in future printings. 


TABLES.—By Edward Godfrey, Structural 
Engineer for Robert W. Hunt & Co. 
Second Edition, revised and enlarged. 
Pittsburg, Pa.: The Author. Flexible 
morocco; 4 x 6% ins.; pp. 218; with 
many illustrations. $2.50 (in clubs of 
5, $2 each). 

This is the second edition of a coucise hand- 
book, containing in convenient form those 
tables, formulas, and data of everyday use to 
designers, computers and draftsmen engaged 
in structural steel work. Tables giving the 
properties of the various Carnegie steel sec- 
tions are reproduced with the consent of the 
company. Two pages are given up to tables 
for quickly calculating the weights and areas 
of angles. Eight pages are devoted to for- 
mulas for bending moments, and deflections 
of beams and girders, tables of working 
stresses, weights of substances, and miscella- 
neous formulas for corrugated sheets, cylin- 
ders and spheres, brake bands, springs, flat 
plates and rings. This matter is concisely 
stated and some of it is not otherwise readily 
accessible. A table is given for expediting 
calculations of the moment of inertia of built- 
up symmetrical sections. About a dozen pages 
are given up to diagrams and formulas for cal- 
culating stresses in roof trusses. These are 
almost entirely new, and their use avoids the 
confusion incident to calculations involving 
angles and their functions. Tables of load- 
ings occupy ten pages and are intended to fa- 
cilitate the computation of bending moments 
and weights of girders. Twenty-four pages 
are devoted to tables of angles, Z-bars and 
built sections, and are so arranged that values 
for intermediate sizes may be obtained by 
interpolation. Thirty-eight pages are filled with 
line drawings of typical details of steel, rein- 
forced concrete and masonry constructions, 
which are for the purpose of placing before 
the user of the book examples of approved 
modern practice. The usual tables of squares, 
cubes, square roots, etc., are included, to- 
gether with many others which it is not pos- 
sible to enumerate in this notice. The author 
is an engineer with something like 16 years’ 
experience in structural designing, and he has 
gathered into small compass and convenient 
form a large amount of necessary data that 


has hitherto been obtainable only by consulting 
a number of separate reference works. Many 
original tables are also included, which have 
been prepared for the purpose of facilitating 
various computations of frequent occurrence. 


ENGINE-ROOM CHEMISTRY. — A Compend 
for the Engineer and Engineman. By 
Augustus H. Gill, S. B., Ph.D., Associate 
Professor of Technical Analysis at the 
Massachusetts Institute of Technology, 
Boston, Mass. Published serially in 
Power.“ First Edition. New York: 
Hill Publishing Co. Cloth; 5 „ 7 ins.; 
pp. 198; 12 tables and 47 figures iin the 
text. $1. 

The object of this little work is to give the 
engineman a sufficient knowledge of the prin- 
ciples and practice governing the analysis of 
fuels, gases and water to enable him to make 
such tests as are necessary to Obtain the high- 
est efficiency possible in the operation of his 
boiler. 

The book is not intended to appeal to the 
chemist or technical man. It is too element- 
ary to do this. On the other hand, it is hardly 
practical to give the uneducated man a volume 
which, in one hundred pages, tries to give him 
sufficient knowledge to enable him to under- 
take analyses which the student of chemistry 
never performs until he has studied the fund- 
amental principles on which such analysis is 
based, for at least a year or a year and a half. 
It is not possible for the average man to do 
such work on a basis of such theoretical 
knowledge as may be gained from the book. 
If, however, it will stimulate the man behind 
the engine to study the principles involved in 
its operation a great deal will have been ac- 
complished by the author. 

The first two chapters are introductory and 
contain a discussion of some of the elementary 
chemical principles and a description of appa- 
ratus. The third chapter defines and describes 
various fuels and describes methods used in 
analysis. The regulation of combustion and 
analysis of gases are dealt with in the fourth 
chapter, and a description of various types of 
automatic apparatus is here given. The next 
three chapters are probably the most valuable 
in the book and contain considerable informa- 
tion which will be of value to the engineman. 
Water, boiler scale and its prevention, pitting 
and corrosion, and the various lubricants and 
the methods to be followed in their selection 
are discussed in a fairly full and decidedly 
helpful manner. An appendix contains va- 
rious tables which give such facts as the melt- 
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ing points of salts and metals, the relation of 
the Fahrenheit and Centigrade scales, and the 
weights per gallon and specific gravity of cer- 
tain oils. ; 


THE MECHANICAL ENGINEER’S REFER- 
ENCE BOOK.—A Hand-Book of Tables, 
Formulas, and Methods for Engineers, 
Students, and Draftsmen. By Henry Har- 
rison Suplee, B. Sc., M. E., M. Am. Soc. 
M. E. Third Edition, revised and en- 
larged. Philadelphia and London: J. 
B. Lippincott Company. Flexible mo- 
rocco; 4 x 63% ins.; pp. xii + 922; with 
over 400 illustrations in the text. $5, 
net; with thumb index, $5.50. 

This handbook of mechanical engineering 
information, compiled by the editor of ‘‘Cas- 
sier’s Magazine,” has passed through two edi- 
tions, and now appears in its third, revised 
and enlarged by the addition of more than 100 
pages of new matter. Over one-quarter of the 
book is devoted to mathematics and mathemat- 
ical tables, the presentation being by far the 
most complete given in any similar hand-book 
printed in English. In the present edition 
these tables have been extended, and the added 
matter on other subjects includes data on ball 
bearings, machine elements, fuel tests, steam 
turbines and electrical installations. The 
book contains the A. S. M. E. codes for the 
testing of steam and gas engines, the uniform 
specifications adopted by the American Boiler 
Manufacturers’ Association, and the National 
Electrical Code. Many tables for the conver- 
sion of English into metric weights and meas- 
ures are given, and one feature of value is a 
table of the properties of steam in metric units. 
A very complete index of 44 pages is appended, 
comprising some 4,000 entries. | 


Edgar F. Smith, 
University of 


ELECTRO-ANALYSIS—By 
Professor of Chemistry, 


Pennsylvania. Fourth Edition, revised 
and enlarged. Philadelphia: P. Blaki- 
ston’s Son & Co. Leather; 5% x 7% 


ins.; pp. viii + 336; illustrated with 42 
text figures. $2.50, net. 

In preparing the fourth edition of this ex- 
cellent work for the press, the author found 
it advisable to omit considerable matter which 
was of purely historical value. The book 
loses nothing by this and the addition of new 
and excellent material serves to bring it paral- 
lel with the latest advances in electro-chem- 
istry. The book is divided into two parts. 
The first contains considerable matter on the 
sources of the electric current, methods for 
reducing and measuring it. The history of 


electro-chemistry is briefly reviewed and new 
material on the rapid precipitation of metals 
and the use of the mercury cathode is here 
introduced. In this section the author also 
considers the theoretical side of the subject 
with which he is dealing. This chapter on 
“Theoretical Considerations” is probably the 
weakest feature of a strong book. Nine pages 
are hardly sufficient for the discussion of a 
most important and indispensable part of the 
subject. However, the author has condensed 
a great deal of value in these nine pages and 
the student who wishes to go more deeply into 
the matter is given many references on the 
subject. The second part of the book is de- 
voted to the description of the methods used 
in electro-analytical work. The ground is well 
and thoroughly covered and the exact details 
of laboratory practice are given. They are 
given, furthermore, in just the way that the 
chemist likes. Clear, definite and brief, they 
go to make up the most valuable part of a 
book that is bound to win new friends among 


-the profession in which it was already firmly 


established. 


MATHEMATICAL HANDBOOK.—Containing 
the Chief Formulas of Algebra, Trigonom- 
etry, Circular and Hyperbolic Functions, 
Differential and Integral Calculus, and 
Analytical Geometry, together with 
Mathematical Tables. Selected and Ar- 
ranged by Edwin P. Seaver, A. M., LL.B., 
formerly Assistant Professor of Mathe- 
matics in Harvard University. New York: 
McGraw Publishing Co. Cloth; 5 x 8% 
ins.; pp. 279. 32.50. 

This reference manual, aiming as it does to 
give the reader in concrete form, the results 
of mathematical work in the various fields of 
algebra, trigonometry, hyperbolic functions, 
differential and integral calculus, and analytic 
geometry, will find a wide use among engineers 
and mathematicians. Almost every variety of 
mathematical problem presenting itself to the 
man engaged in engineering practice can be 
solved by the use of this work. Besides this 
useful collection of mathematical formulas, ° 
the book contains an excellent collection of 
tables, which add greatly to its value. A list 
of these tables follows: Square, cubes, square 
and cube roots, cube roots of squares and re- 
ciprocals of numbers from 1 to 1,000; five- 
place logarithms of numbers from 1 to 10,000; 
binomial coefficients and factorial products, 
both up to 20; natural logarithms of numbers 
from 1 to 1,000; three-place trigonometric or 
circular functions by degrees; five-place tables 
of trigonometric functions by 10 minutes; five- 
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place logarithms of trigonometric functions by 
10 minutes; four-place values of circular and 
solid angles, circumferences and areas of cir- 
cles and volumes of spheres for values from 1 
to 200; dimensions of circular segments for 
central angles from 1° to 180°; natural values 
and common logarithms of hyperbolic sines, 
cosines and tangents; and tables of weights 
and measures, of the value of gravity in vari- 
ous places, and of the velocity, v, in the for- 
mula v = vV2gh, for values of h of from 1 to 
6,000. 


` 


FLYING MACHINES.—Past, Present and Fu- 
ture.— A Popular Account of Flying Ma- 
chines, Dirigible Balloons and Aero- 
planes. By Alfred W. Marshall, M. I. M. 
E., and Henry Greenly. New York: Spon & 
Chamberlain; London: E. & F. Spon, Ltd. 
Paper; 5 x 7% ins.; pp. 128; illustrated. 
Price 50 cents. 


This interesting little volume is intended as 
a popular exposition of the subject with which 
it deals. Any reader, however, who may have 
a serious intention of doing experimental work 
in the field of aeronautic navigation, will find 
in the pages of this book material which would 
be of undoubted assistance to him. A work 
of this character, which is largely a record of 
experimental achievement, cannot, of course, 
contain complete statements of the work of 
every investigator. Adequate summaries of 
the work of practically all the leading men 
who have accomplished anything worthy of 
note in this field, are given and frequent refer- 
ences to more detailed accounts are made for 
the benefit of tħose who wish to study the sub- 
ject in greater detail. The book is divided 
into five chapters. Chapter I. contains a dis- 
cussion of the principles upon which various 
experimenters have attacked the problem. 
Chapter II. treats of dirigible balloons and 
summarizes the work of those whose work has 
brought them to the fore in aeronautic naviga- 
tion. Chief among these are, of course, the 
airships of Santos-Dumont and Henri Deutsch. 
The Walter Wellman dirigible balloon is also 
discussed. Chapter III. discusses true flying 
machines of the heavier than air type and the 
work of Archdeacon, Santos-Dumont, Lang- 
ley, the Wright brothers and other experiment- 
ers is given in interesting form. Chapter IV. 
contains a short discussion on the art of fly- 
ing, giving the advice of Lilienthal and Pilcher 
to experimenters. Chapter V. is devoted to 
the flying machines of the future and in it the 
authors touch briefly on what may be ex- 
pected of future experiments of the field of 
aerial navigation. 


THE MOTORMAN AND HIS DUTIES.— A 
Handbook of the Theory and Practice of 
Electric Railway Operation. By Ludwig 
Gutman, Consulting Electrical Engineer, 
Sixth Edition. Revised and enlarged by 
Lawrence E. Gould, Editor of the Electric 
Railway Review. Chicago, III.: The 
Wilson Company. Cloth; 5 x 7 ins.; pp. 
198; illustrated with 138 text illustrations 
and 3 large inserts of car wiring dia- 
grams. $1.50, net. 


“The Motorman and His Duties“ aims to 
Outline in a simple way the fundamental prin- 
ciples underlying the operation of an electric 
railway car, and to explain to those who have 
not had the advantages of a technical educa- 
tion the relation between the power station 
distribution circuits and the car itself. It 
avoids mathematical discussions and technical 
language and is written for the employee of 
the electric railroad who does not thoroughly 
understand the principles connected with the 
operation of the machinery with which he has 
to do. In the first three chapters the roadbed 
and rolling stock of an electric railway are 
described, the essential principles of the elec- 
tric motor discussed, and the generation and 
distribution of the electric current outlined. 
Chapter IV. treats of the conductor and the 
use Of transmission lines. In Chapter V. the 
author deals with the constructional details of 
electric railway motors. Car wiring and parts, 
fuses, lightning arresters and wiring circuits 
are introduced in the following chapter. The 
next three chapters are devoted to a descrip- 
tion and discussion of the various types of 
standard controllers. Chapter X. deals with 
brakes and their operation and the concluding 
chapter comprises methods of operation to be 
used to prevent and remedy troubles. That 
the aim of the volume has been accomplished 
may be fairly well judged by the fact that in 
nine years six editions of the work have ap- 
peared. This edition is considerably enlarged 
and has been thoroughly revised and brought 
up to date. 


TABLES OF QUANTITIES FOR PRELIMIN- 
ARY ESTIMATES.—By E. F. Hauch and 


P. D. Rice. New York: John Wiley & 
Sons. London, England: Chapman & 
Hall, Ltd. Cloth; 4 x 6% ins.; pp. 92; 


5 figures in the text. 
price, 5s. 6d., net. 


This little book contains very useful tables 
for calculating the volume of an embankment. 
The tables have been computed according to 
the prismoid formula, and give station yard- 
ages to the nearest cubic yard for roadway 
widths from 12 to 35 ft. with side slopes vary- 
ing from %:1 to 134:1, and center heights 


$1.25; English 
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varying by 1 ft. from 1 to 50 ft. Tables of 
toe slopes, cubic yards from the sum of end 
areas where the section length is 100 ft., 
chains reduced to feet, and fractions of an inch 
reduced todecimals of an inch, and acreage for 
right-of-way 100 ft. wide are also given. The 
railway surveyor will find the volume of use 
when making preliminary estimates according 
to the method employed by the authors. 


TOOL MAKING.—A Manual of Practical In- 
struction in the Art of Making Tools, 
with Many Hints on the Solution of Prob- 
lems Calling for Ingenuity and Mechan- 
ical Skill in the Devising of Special Means 
to Special Ends. By Edward R. Mark- 
ham, M. A. S. M. E., Consulting Engineer; 
Author of The American Steel Worker; 
Instructor in Machine Shop Work, Har- 
vard University. Chicago: The Ameri- 
can School of Correspondence. Cloth, 
6% x 9% ins.; pp. 206; 327 illustrations. 
$1.50. 

This is another of the series of practical 
handbooks issued by The American School of 
Correspondence—referred to last month in this 
department. The first chapter discusses the 
general principles of toolmaking, including pre- 
cise and approximate measurements, special 
tools and materials, tool steel, annealing, hard- 
ening, case-hardening, tempering, etc. The 
second chapter is devoted to the production of 
the various forms of drills, arbors, reamers 
and taps. In the third chapter threading dies, 
counterbores, hollow mills and the many forms 
of milling cutters are considered. The final 
section treats of jigs, bushings, punch and die 
work, gages and gagemaking, etc. The book 
is well illustrated, and should prove of value 
to young machinists who are desirous of ad- 
vancing in their chosen work, and to drafts- 
men, who will find it extremely useful in giving 
them information on methods used in the pro- 
duction of machine parts in quantities, thus 
enabling them to conform their designs to the 
practice of the shop. 


Messrs. Spon & Chamberlain, publishers, im- 
porters and booksellers, at 123-125 Liberty 
St., New York, have just issued, under date of 
Dec. 1, a new descriptive catalogue of books, 
including in addition to their own publica- 
tions, those of Messrs. E. & F. N. Spon, Ltd., 
and Percival Marshall & Co., of London, for 
whom they are the American agents. This 
catalogue comprises 200 pages and lists about 
500 works, distributed over some 350 subjects 
relating to the various branches of engineer- 
tng, the industrial arts, trades and manufac- 


tures. A copy will be forwarded promptly to 
anyone upon receipt of a postal card request. 


NEW BOOKS. 


Chemistry. 


SPECTRUM ANALYSIS.—By John Landauer, 
LL.D., Member of the Imperial German 
Academy of Naturalists. Authorized 
English Edition by J. Bishop Tingle, 
Ph. D., F. C. S., Professor of Chemistry 
in the McMaster University, Toronto. 
Second Edition, rewritten. Cloth; 6 x 9 
ins.; pp. x + 236; 49 illustrations in the 
text. $3. 


Civil Engineering. 


HANDBUCH FUER EISENBETONBAU.—Ed- 
ited by F. von Emperger. Vol. II.: The 
Material and Its Manipulation. Pre- 
pared by K. Memmler, H. Burchartz, H. 


Albrecht, R. Janesch, O. Rappold, A. 
Nowak. Berlin, Germany: Wilhelm 
Ernst & Sohn. Paper; 7% x 10% ins.; 
pp. 243; 420 text illustrations and 1 


folding plate. 12 marks; American price, 
$4.80. 


HIGHWAY CONSTRUCTION.—A Practical 
Guide to Modern Methods of Roadbuild- 
ing and Development of Better Ways of 
Communication. By Austin T. Byrne, 
Author of Highway Construction,” Ma- 
terials and Workmanship, and Alfred E. 
Phillips, Ph. D., Professor of Civil En- 
gineering, Armour Institute of Technol- 
ogy. Chicago, Ill.: American School of 
Correspondence. Cloth; 6% x 9% ins.; 
pp. 136; 79 illustrations in the text and 
2 plates. $1. 


TESTS OF REINFORCED CONCRETE 
BEAMS.—Series of 1906. By Arthur N. 
Talbot, Professor Municipal and Sanitary 
Engineering and in Charge of Theoretical 
and Applied Mechanics. Urbana, III.: 
University of Illinois Bulletin No. 14; 
paper; 6 x 9 ins.; pp. 36; illustrated. 


THE HARDENING PROCESS OF HYDRAU- 
LIC CEMENTS.—By Dr. W. Michaelis, 
Sr. A Paper Read at the Thirtieth An- 
nual Meeting of the German Portland 
Cement Manufacturers’ Association, at 
Berlin, Feb. 21, 1907. Translated by 


Dr. W. Michaelis, Jr. Chicago: Cement 
and Engineering News. Paper; 5% x 
73%, ins.; pp. 29. 60 cents. 


THE PRACTICAL DESIGN OF IRRIGATION 
WORKS.—By W. G. Bligh, M. Inst. C. 
E., Executive Engineer Indian P. W. De- 
partment (Retired). New York: D. Van 
Nostrand Co. Cloth; 6% x 10% ins.; 
pp. 390; 249 illustrations, mostly in the 
text. $6, net. 


Electrical Engineering. 


A POCKET-BOOK OF ELECTRIC LIGHTING 
AND HEATING.—Comprising Useful For- 
mulas, Tables, Data, and Particulars of 
Apparatus and Appliances, for the Use of 
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Central Station Engineers, Contractors, 
and Engineers-in-Charge. By Sydney F. 
Walker, R. N., M. Inst. E. E., M. Inst. M. 
E., Assoc. M. Inst. C. E., etc. New York: 
The Norman W. Henley Publishing Co. 
Leather; 4 x 6% ins.; pp. xxviii. + 438; 
272 “illustrations in the text and 146 
tables. $3. 


A TEXT-BOOK OF ELECTRICAL ENGI- 


NEERING.— Translated from the Ger- 
man of Dr. Adolf Thomalen by George 
W. O. Howe, Assoc. M. Inst. E. E., Lec- 
turer in Electrical Engineering at the 
Central Technical College, South Ken- 
‘sington. New York: Longmans, Green & 
Co. London, England: Edward Arnold. 
Cloth; 6 x 10 ins.; pp. 456; 454 illustra- 
tions in the text. $4.20, net. 


ELECTRICAL TRACTION.—By Ernest Wil- 


son, M. Inst. E. E., Professor of Electrical 
Engineering in the Siemens Laboratory, 
King’s College, London, and Francis Ly- 
dall, Assoc. Inst. E. E. In two volumes. 
New York: Longmans, Green & Co. Lon- 
don, England: Edward Arnold. Cloth; 
5% x 8% ins. $4, net (each volume). 
Vol. I.: Direct Current. Pp. 475; 271 illus- 
trations, mostly in the text. 

Vol. II.: Alternating Current. Pp. 328; 184 
illustrations, mostly in the text. 


STANDARD HANDBOOK FOR ELECTRICAL 


ENGINEERS.—-Written and compiled by 
a staff of Specialists. First edition, 1908. 
New York: McGraw Publishing Co. DA 
ible morocco; 4% x 6% ins.; pp. xx 
1,283; 1,271 ‘illustrations in the text, with 
innumerable tables. $4, net. 


Gas Manufacture. 


THE CHEMISTRY OF GAS MANUFACTURE. 


—A Practical Manual for the Use of Gas 
Engineers, Gas Managers and Students. 
By Harold M. Royle, F. C. S., Chief Chem- 
ical Assistant at the Beckton Gas Works. 
New York: The Norman W. Henley Pub- 
lishing Co. London, England: Crosby 
Lockwood & Son. Cloth; 5% x 8% ins.; 

ve 328; 1 plate and 82 text illustrations. 

4.50. 


Mechanical Engineering. 


CARBURETING AND COMBUSTION IN AL- 


COHOL ENGINES.—By Ernest Sorel. 
Translated from the French by Sherman 
M. Woodward, Formerly Professor of 
Steam Engineering, State University of 
Iowa, and John Preston. New Vork: 
John Wiley & Sons. London England: 
Chapman & Hall, Ltd. Cloth; 5 x 84% 
ins.; pp. 269; 26 illustrations in the text. 
$3; English price. 12s., 6d., net. 


HOW TO USE WATER POWER.—By Herbert 


Chatley, B. Sc. (Engineering), Lecturer 
in Civil Engineering and Applied Mechan- 
ics, Portsmouth; Author of ‘‘How to 
Make a Survey,” etc. London, England: 
The Technical Publishing Co., Ltd. New 
York: D. Van Nostrand Co. Cloth; 
4% x 7% ins.; pp. 92; 23 illustrations, 
mostly in the text. $1, net. 


MODERN STEAM TRAPS.— (English and 


American): Their Construction and 
Working. By Gordon Stewart. London, 
England: The Technical Publishing Co., 
Ltd. New York: D. Van Nostrand Co. 
Cloth; 4% x 7% ins.; pp. 104; 71 illus- 
trations in the text. 3s., net; American 
price, $1.25, net. 


NOTES ON THE CONSTRUCTION AND 


WORKING OF PUMPS.—By Edward C. 
R. Marks, M. Inst. M. E., Assoc. M. Inst. 
C. E., Author of ‘‘Notes on the Construc- 
tion of Cranes and Lifting Machinery,” 
etc. Second and enlarged edition. Lon- 
don, England: The Technical Publishing 
Co., Ltd. New York: D. Van Nostrand 
Co. Cloth; 4% x 7% ins.; pp. 259; 159 
illustrations in the text. 4s. 6d., net; 
American price, $1.50, net. 


A POCKET-BOOK OF MECHANICAL EN- 


GINEERING.— Tables, Data, Formulas, 
Theory and Examples, for Engineers and 
Students. By Charles M. Sames, B. Sc., 
Mechanical Engineer. Third Edition, re— 
vised and enlarged. Jersey City, N. J.: 
The Author. Leather; 4 x 6% ins.: pp. 
195; 39 illustrations in the text. $2. 


STEAM TURBINES.—By Carl C. Thomas, 


Professor of Marine Engineering, Sibley 
College, Cornell University. Third Edi- 
tion, revised and enlarged. New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Cloth; 6 x 9 Ins.; pp. xiii. + 


334; with 145 figures and 20 plates. Price 


advanced from $3.50 to $4. 


THERMODYNAMICS OF THE STEAM-EN- 


GINE AND OTHER HEAT-ENGINES.— 
By Cecil H. Peabody, Professor of Naval 
Architecture and Marine Engineering, 
Massachusetts Institute of Technology. 
Fifth Edition, rewritten. New York: 
John Wiley & Sons. London, England: 
Chapman & Hall, Ltd. Cloth; 53 x 9\& 
ins.; pp. 533; 117 illustrations in the 
text. $5; English price, 21s., net. 


Mining Enginecring. 


HYDRAULIC AND PLACER MINING.—By 


Eugene B. Wilson. Second Edition, re- 
written. New York: John Wiley & 
Sons. London, England: Chapman & 
Hall, Ltd. Cloth; 4% x 7% ins.: pp. 
355; plates, text illustrations and tables. 
$2.50. . 


The publication of material in this section is not paid for. While it partakes more or less of the nature of ad- 
vertising of the firms mentioned, it is intended as review notices of sume of the more important catalogues received, . 
describing new features in machinery, materials, processes, etc., of interest tu the engineering profession. 
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A NEW SILENT DRIVE CHAIN. 

Drive chains, known as Silent Chains,“ 
have become very important in the power 
transmission field. They have attained this 
position because they are silent, and because 
of their ability to adjust themselves to the 
wheels as they lengthen, they. retain their full 
efficiency until completely worn out. At the 
same time they give a positive, flexible drive 
on short and long centers, at slow and high 
speeds, unaffected by damp, dust, grease, or 
heat. 

The Schmidt chain, herewith illustrated, is 
the latest development of this type. It com- 
bines great capacity, durability, and simplicity 
of construction, and runs smoothly and silently 
with a minimum consumption of power. 

It is constructed of multiple-toothed links 
stamped from a special high-carbon steel, cas2- 
hardened steel pins, and pin retaining links. 
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The tooth of the link is placed centrally be- 
tween the pins, giving a straight path for the 
stress to follow. Consequently, the links be- i 
ing straight, are in tension only, and will not 
bend or change their pitch under suddenly ap- i 
plied loads. It follows that, for a given load, 
the chain is lighter, thus giving less dead 
weight and higher efficiency. The faces under 
the pins are so formed as to clear the corners 
of the wheel teeth, and adapt the chain for any 
size of wheel. The outer end of each pin ori- 
fice in the links has the same radius as the 
pins; this gives a larger bearing surface, and 
does away with the excessive wear in a new 
chain whith results from the use of a circular 
hole of larger diameter than the pin, which 
gives but a line bearing until the metal wears 
and forms a seat for the pin. 

The method of retaining the pins, exclus- 
ively used in these chains, is novel and inter- 
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esting. They are not riveted, but are retained 
by means of special edge links, called retain- 
ing links. These are thinner than the chain 
links and have one hole keyhole-shaped, which 
passes over the end of a pin and enters a cir- 
cular groove in the pin. The retaining links 
are offset, and overlap and lock each other, as 
well as the pins, in place. By this construc- 
tion the chain is securely held together and 
yet is easily detachable for general overhauling 
or changing its length without the use of tools. 
The pins require no annealing at their ends and 
are consequently free from soft spots and re- 
sist wear uniformly throughout their length. 

The wheels on which these chains run have 
symmetrical cut teeth, the number being lim- 
ited only by size of wheels the cutting machine 
will handle. Very large speed ratios are con- 
sequently possible, 20 to 1 being well within 
the limits. A drive can readily be reversed 
and the chains need not be placed on the 
wheels in any special manner. 

The Schmidt chains also have the faculty of 
riding out on the wheel teeth as their pitch 
lengthens, automatically forming a larger 
pitch circle, and retaining their original effi- 
ciency, greatly increasing their life. The 
chains when engaging or leaving the wheels 
clear the teeth, eliminating all wear and fric- 
tion from this cause. 

These chains are the invention of Mr. Carl 
G. A. Schmidt, Jr., and are manufactured by 
the Schmidt Drive Chain Co., of 265 Broadway, 
New York City. 


GOOD ILLUMINATION. 


Good illumination involves three essential. 


points: (1) The right quantity of light; (2) 
The right quality of light; (3) The right use 
of light. 

For example: To read this page with the 
greatest ease, you would not hold it in direct 
sunlight, which would illuminate it too 
brightly; nor in the light of dusk, which would 
illuminate it too dimly; nor by a red light, 
which would be unpleasant to the eyes; uor 
would you let the light shine squarely onto 
the page and throw a direct reflection into the 
eyes; but you would choose a light of mod- 
erate intensity, such as that from a north win- 
dow, or a good lamp covered with a globe to 
diffuse and soften the rays; and you would 
place the light at the side, and a little above 
the page, so that the paper would show no 
“shiny” spot, 1. e., so that none of the light 
reflected directly would reach your eyes. 


It may be put down as an established fact 
in artificial lighting that all modern light 
sources are too bright to be used uncovered, 
where the light is to be used for careful vision, 
such as reading or writing; they should either 
be enclosed in some sort of globe which will 
diffuse their light, or be placed so that the eye 
cannot see the source of light. If this rule is 
adhered to it will be found that none of the 
modern high-power lights are ‘‘too hard on 
the eyes.“ 

Ground glass and so-called ‘porcelain’ 
(opal glass) have long been used as a means 
of diffusing light. While they produce the 
desired softening, they accomplish the result 
at a very great waste of light, running all the 
way from twenty to seventy-five per cent. 
This so reduces the actual illumination as to 
practically offset the economy resulting from 
the higher efficiency of such lights as the 
mantle-gas burner and acetylene flame, and 
add materially to the cost of illumination of 
electric lamps, which are generally more ex- 
pensive than the other light sources. 

It was with a view of avoiding this serious 
waste of light that Holophane globes were in- 
vented. These globes are made of the purest 
crystal glass, having both inner and outer sur- 
faces formed into a series of prismatic ribs and 
flutings, accurate to the thousandth part of an 
inch. These prisms are of such form as to 
diffuse and soften the light, and at the same 
time turn the rays which would otherwise go 
upward and be lost to practical use, into a 
downward and useful direction. This is ac- 
complished by forming the prisms in accord- 
ance with the established laws of optics, just 
as a telescope or other optical instrument is 
designed for its especial purpose.—From a 
booklet issued by the Holophane Glass Co., 
Glackner Bldg., New York. 


THE TREATMENT OF BELTS. 


Two things are necessary for perfect belt 
service. First: pliable, healthy, vigorous 
belts, waterproof and clean, able and ready to 
work; Second: the prevention of slip. 

There have been two ways of stopping slip. 
One by tension (tight belts) and the other by 
putting on some sticky material. The first 
way loads the belts, bearings, shafting and 
engine with a great dead drag of friction load. 
It is a wasteful way. 

The second way hurts the belts, dries them 
out, uses up power to rip the belt off the 
pulley and often forms lumps, on top of which 
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the belt rides, with loss of contact and break- 


ing the suction of belt on pulley. Also a 
wasteful way. 
Both these methods are poor. Recently 


many manufacturers have begun to use a new 
system of belt-treating. A preparation is put 
on the surface of the belt which renders it 
more efficient. This preparation is fed slowly 
to the belt and it penetrates into the body of 
the belt itself, the pulleys force it in, the pores 
suck it in. It fills and surrounds every tiny 
fiber, inside and out, with its clean, neutral 
lubricating food; so that these fibers work 
with their neighbors in little preservative, fric- 
tionless bearings—not the usual rubbing of 
dry fiber on fiber (and it does the same for 
ropes as for belts). It gives a vigorous, pli- 
able, healthy belt, and it prevents all slip. 
These two conditions are the foundation of 
good belt service. Their lack is the cause of 
all trouble. 

The result of this treatment is that belts 
can be run slack without danger of slipping, 
thereby greatly increasing their efficiency. 
High tension is wasteful of power and hard on 
the belt, but untreated belts must be run un- 
der high tension or they will slip. The prep- 
aration which is used to obtain these results 
is described in a booklet entitled ‘‘The Treat- 
ment of Belts and Ropes for Service and 
Profit, which is issued by the Cling-Surface 
Company, Buffalo, N. Y. 


OF STEEL AND IRON 
PIPES. 

For some time experiments have been con- 
ducted at the National Tube Works, with the 
object of increasing the life of pipe steel. A 
process has been developed which, after a 
year’s trial, has given very encouraging re- 
sults. Tests of this new steel have been made 
in sulphurous air, fresh water, salt water and 
in mine water. So far, in every case, the steel 
has proved itself much more uniform and less 
liable to pit than wrought iron. The latter 
is a very important advantage, a pit being 
analogous to the weak link of a chain. 

Some tests were made of this steel in com- 
parison with various makes of strictly wrought 
iron” pipe by coal mining companies in dif- 
ferent parts of the country. Samples cut 
from separate lengths were placed in a wooden 
crate, so that they would be subjected inside 
and out to the action of running “sulphur” 
water from the mine. In some of the tests 
undertaken the corrosion was allowed to pro- 
ceed until the steel pipe began to give way. 
The steel pipe was decidedly freer from pits 
in all these tests. 

Recent tests which Prof. H. M. Howe has 
conducted on modern pipe steel compared with 
standard grades of wrought iron in hot aerated 
brine, have shown the steel to be practically 
free from pitting, and on the whole to have at 
least equally good resisting qualities under 
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WROUGHT-IRON AND STEEL PLATES AFTER HOT SALT-WATER TESTS. 
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conditions where steel formerly lost about 18% 
more than wrought iron. Numerous tests made 
in aerated brine in the National Tube Com- 
pany’s laboratory have given practically the 
same results. Two photographs of plates of 
wrought iron and steel, which have been tested 
side by side under these conditions for three 
months, are reproduced to show the compara- 
tive evenness and freedom from pitting of the 
steel surface. While the results figured in per- 
centage lost per unit of surface exposed are 
in favor of steel made by this process, the fact 
that this material does not pit so readily as 
wrought iron is of far more importance to.the 
user. 

The new process by which this steel is 
treated is mechanical and does not in any way 
depend on skilled labor beyond keeping up 
the machinery involved, hence uniform treat- 
ment is assured. 

Steel pipe has been shown to be superior to 
point of finish, strength of seam and uniformity 
of material, and it now appears that it can be 
made so as to have a decided advantage over 
wrought iron under corrosion.—From The 
Manufacture of Welded Pipe,“ a pamphlet 
published by the National Tube Co., Pitts- 
burg, Pa. 


‘‘Lidgerwood Hoisting Engines, Direct 
Current, 250 and 500 Volts,” is the title of an 
eight-page bulletin recently issued by the 
Lidgerwood Mfg. Co., of New York. This 
pamphlet is of special interest because it illus- 


trates the great changes which have taken 


place in the form and arrangement of electric 
hoists since electric motors were first adopted 
for hoisting work. In producing the earlier 
styles of electric hoists the manufacturer was 
obliged to use such motors as the market af- 
forded that were adapted to the work. The 
only motors available at that time, however, 
were made in such a form that to apply them 
to hoisting work required that the hoisting 
drums and their operating portions should be 
radically changed in their relative positions. 
Instead of having the gears and brake-bands 
at the left and the friction nut at the right, as 
had been demonstrated to be handiest through 
years of experience in building steam hoists, 
the drums ‘were turned around with the gears 
to the right and friction nuts to the left. Rec- 
ognizing thit this was not as it should be, the 
Lidgerwood Company arranged for the rede- 
sign of their entire line of electric hoists, rang- 
ing from 1% to 50 HP. These hoists now 
have the controller handles, friction levers and 


foot brakes in precisely the same positions as 
are their equivalent parts on steam hoists for 
similar work, and an engineer used to steam 
work can operate them without having to 
learn the machine over again and with the 
facility of an old operator. 


A CONVENIENT DOTTING PEN. 
Architects, engineers and draftsmen will 
find an ingenious time and labor-saving device 
in the Ruehle Dotting Pen. Two of the chief 
advantages which it has over other pens of the 


same type lie in the uniform feed of the pink 
to the dotting wheel, blotting being thereby 
prevented, and in the fact that the feed of ink 
is the same as in an ordinary ruling pen. 
The pen possesses additional merit in that it 
can be attached to any compasses, and that 
special dotting wheels of any thickness may be 
used. The pen is manufactured by E. G. 
Ruehle & Co., 119 Fulton street, New York. 


The Meade Testing Laboratories, Nazareth, 
Pa., have been established for the inspection 
and ‘testing of cement. The equipment of the 
laboratories is of the most improved form, 
and is designed to carry out the standard tests: 
of the Am. Soc. C. E., as well as any special 
tests desired by engineers and architects. 
Richard K. Meade, the Director, is one of the 
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foremost chemists in the country and a rec- 
ognized authority on Portland cement. The 
clients of the laboratory will at all times have 
the benefit of his knowledge and advice. Clar- 
ence E. Kline, the Engineer of Tests, has had 
much experience in the testing of cement, and 
all the work undertaken by the laboratories 
will be placed in expert hands. The labora- 
tories will also make a specialty of the in- 
spection of cement at the mill. 


A PERMANENT CONCRETE EXHIBITION. 


The Concrete Association of America, com- 
posed of men who are engaged in developing 
the correct use of concrete, has recently opened 
a permanent exhibition of concrete and cement 
products at the Brunswick Building, Fifth 
Avenue and 27th Street, New York. The pri- 
mary purpose of this exhibition is to show the 
architect, the builder and the owner who may 
have certain prejudices against the use of con- 
crete in any but mass work, that the artistic 
and scientific treatment of the material has 
reached such a stage that it is not only safe 
and economical, but that it can be made beau- 
tiful. Particularly is the purpose of the show 
to demonstrate to the incredulous architect 
that he can build out of concrete, structures 
which will suit the most esthetic taste. The 
exhibit comprises many model buildings and 
sections of buildings, portions of columns and 
beams, examples of surface finish and parts of 
cement laboratories. A permanent secretary 
is in attendance and will be glad to assist vis- 
itors in gaining any information not evident 
from the exhibits. 


A. S. M. E. MONTHLY MEETING. 


The next monthly meeting of the American 
Society of Mechanical Engineers will be held 
Tuesday evening, Jan. 14, in Assembly Room 
No. 1, of the Engineering Societies Building, at 
29 West 39th St., New York. The subject will 
be Car Lighting,’ the presentation being 
made by Mr. R. M. Dixon, President of the 
Safety Car Heating and Lighting Company, and 
will treat of the general subject of light of 
trains, showing relative economies in the sev- 
eral systems, electric and gas. There will be 
in operation exhibits of different methods such 
as the Pintsch mantel, the vapor mantel sys- 
tem, a new acetylene system, and several va- 
rieties of axle lighting by electricity with their 
regulating and governing mechanism. Each 
member may bring one friend. 


TRADE PUBLICATIONS. 


CABLEWAYS FOR ALL PURPOSES.—The 
New York Cableway & Engineering Co., 
New York City. 5 x 8 ins.; pp. 8; illus- 
trated. 


This folder gives a diagram illustrating the 
cableway manufactured by the company and 
describes its character briefly, pointing out the 
advantages it is said to possess over other 
types. 

WATERPROOFERS AND PRESERVATIVES 
—George Callahan & Co., New York City. 
Paper; 3% x 9 ins.; pp. 8. 

This folder contains a description of the 
methods used to repair and preserve roofs of 
all kinds with the Rubber Roof Cement and 
the Elastica Roof Coating. These compounds 
are manufactured by George Callahan & Co., 
and are used for repairing tin, iron, steel, felt, 
wood, slate and paper roofs, as well as in many 
underground structures. 


MOORE VACUUM-TUBE LIGHT.—Moore 
Electrical Co., Newark, N. J. Paper; 
3% x 5 ins.; pp. 4; illustrated. 


This is a small folder setting forth some of 
the advantages claimed for the vacuum-tube 
system of indoor illumination, the scientific 
features of which were set forth on page 264 
of this magazine for October. It is stated in 
the folder that there are business places (20 
60 ft.) in which the installation of Moore 
tubes has saved $40 per month over the forms 
of illumination previously used. 


THE BERGEN POINT IRON WORKS.—Ber- 
gen Point Iron Works, Bayonne, N. J. 
Paper; 6 x 9 ins.; pp. 50; illustrated. 


In this catalogue a few of the typical ma- 
chines and appliances constructed under the 
patents controlled by the Bergen Point Iron 
Works are illustrated, and some of the ways 
in which these devices serve as labor savers are 
suggested. Rope dumpers, wheelbarrow tubs, 
the company's patent cars, and many other 
appliances of like character are among the 
machines described in it. 


THE BARRETT HAND-BOOK.— The Barrett 
Manufacturing Co., New York. Paper; 
4% x 8 ins.; pp. 48; illustrated. 


This booklet contains a description of the 
roofings of the Barrett Co., manufactured ac- 
cording to the Barrett specification. This calls 
for a five-ply coal tar pitch, felt and slag or 
gravel roofing, put on in such manner as to 
make it of the highest efficiency. Interesting 
illustrations of the fire-retardent qualities of 
this roofing are given. The booklet also con- 
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tains descriptions of the Barrett waterproofing 
for cellars, foundation walls and underground 
structures in general. 


THE CLIMAX TRACK DRILL.—Cook’s Stand-- 


ard Tool Co., Kalamazoo, Mich. Paper; 
6 x 9 ins.; pp. 16; illustrated. 

This pamphlet describes the Climax drill and 
the advantages obtained by its use. One feat- 
ure which recommends it especially is the fact 
that it is made of the finest crucible steel and 
will stand up under the very hard usage to 
which every track drill is subjected. Other 
track appliances, such as track tool grinders, 
steel and wood-steel cattle guards and single 
and double acting trip and lowering jacks, are 
also described in the booklet. 


A STORAGE BATTERY IN A LARGE STEEL 
WORKS.—Bulletin No. 8. The General 
Storage Battery Co., 42 Broadway, New 
York. Paper; 8 x 10% ins.; pp. 8; illus- 
trated. 


This bulletin describes the floating or line“ 
battery of the Cambria Steel Co., which is in 
use in their plant at Johnstown, Pa. The bat- 
tery consists of 106 cells of the General Stor- 
age Battery Co.’s regular Bijur High-Duty’’ 
type, having a capacity of 2,400 amperes for 
20 minutes. As a result of its installation the 
Cambria Steel Co. has saved in initial cost over 
generating equipment of the equivalent ca- 
pacity and in other directions and also created 
a reserve source of supply. 

ELECTRIC PYROMETERS.—Catalogue No. 


17. William H. Bristol, New York City. 
Paper; 9 x 12 ins.; pp. 44; illustrated. 


This handsome catalogue describes the Wil- 
liam H. Bristol electric pyrometers for indicat- 
ing, recording and controlling high tempera- 
tures. These pyrometers are designed for 
practical use in a number of processes where 
accurate measurement and control are essen- 
tial. A number of improvements over other 


types have already brought them into wide use 


in the industries, although the earliest patent 

under which they are manufactured is dated 

July 5, 1904. 

THE UNIT SYSTEM OF RIGID REINFORCE- 
MENT.—Containing a Discussion of the 
Necessity for Greater Accuracy in Con- 
crete Construction. By Ross M. Tucker, 
M. Am. Soc. C. E. Tucker & Vinton, New 
York City. Paper; 4% x 7 ins.; pp. 32; 
illustrated. 


The Unit System” as used by the Tucker & 
Vinton Corporation is herein described and the 
advantages which it possesses over those sys- 
tems which use disconnected reinforcing rods 
are shown. There is also a short but inter- 
esting and convincing argument on the advan- 


_ treated 


tages of the ‘‘Cost-Plus-a-Premium”’ contract, 
which is the only system under which the 
Tucker and Vinton Corporation will estimate 
on or accept any work. 


STEEL TAPES, RULES, GAGES, ETC.— 
James Chesterman & Co., Ltd., Sheffield, 
England. Paper; 5% x 8% ins.; pp. 60; 
illustrated. 


This catalogue contains particulars regard- 
ing the numerous forms of measuring appli- 
ances made by this firm, among them being. 
patent measuring tapes, land chains, band 
chains, steel rules and straight edges, T- 
squares, scales, and other tools for engineers. 
One specialty described is a patented steel 
jointed rule, 2 ft. long, machine-divided, for 
measuring or setting out angles to any degree. 
This rule has an accurate scale of chords en- 
graved on one side, from 0° to 120°, advancing 
by half degrees, and is also provided with two 
center dots, one on each blade, by which, with 
the aid of a pair of dividers, the rule can be 


set to any desired angle, or, vice versa, any 


angle can be determined. The American agents 
for this house are Wiebusch & Hilger, 9-15 
Murray St., New York. 


THE TREATMENT OF BELTS AND ROPES 
FOR SERVICE AND PROFIT.—Published 
by the Cling-Surface Co., Buffalo, N. Y. 
Paper; 4% x 7 ins.; pp. 87; illustrated. 
In this pamphlet the Cling-Surface Company 
presents a large array of facts to show that 
belts treated with Cling-Surface will last 
through a much longer period of service, and 
at the same time will be productive of a de- 
cided saving in horse-power. By the use of 
this preparation on belts and ropes used for 
the transmission of power, slipping is said to 
be entirely prevented. This permits the run- 
ning of belts with a greatly decreased tension 
upon them, and the loss from friction between 
the belt and pulley is thereby reduced to a 
minimum. The pamphlet contains several in- 
teresting statements of the results of experi- 
ments made comparing belts treated with 
Cling-Surface and ordinary belts. The tests 
showed a very high efficiency of power trans- 
mission when slack treated belts were used 
and a decided all around superiority to the un- 
belts. It is said that belts treated 
with this preparation do not become charged 
with static electricity in the winter, thus ren- 
dering various devices to obviate this tendency 
in ordinary belts unnecessary. The manufac- 
turer who uses belts and ropes for power trans- 
mission will find considerable matter of inter- 
est in this pamphlet. 


TECHNICAL PRESS INDEX 


220 BROADWAY, NEW YORK 


This Index is intended to cover the fleld of 
technical literature in a manner that will 
make it of the greatest use to the greatest 
number—that is, it will endeavor to list all the 
articles and comment of technical value ap- 
pearing in current periodicals. Its arrange- 
ment has been made with the view to its 
adaptability for a card-index, which engineers, 
architects and other technical men are grad- 
ually coming to consider as an indispensable 
adjunct of their offices. 

Each item gives: 

1. Full title and author. 

2. Name and date of publication. 

3. An estimate of length of article. 

4. A short descriptive note regarding the 
scope of the article—where considered neces- 
Bary. 

5. Price at which we can supply current ar- 
ticles. 


The Publishers do not carry copies of any 
of these articles in stock, but, if desired, will 
supply copies of the periodical containing the 
article at the prices mentioned. Any premium 
asked for out-of-date copies must be added to 
this price. f 


The principal journuls in the various fields 
of technical work are shown in the accompany- 
ing list, and easily understood abbreviations 
of these names are used in the Index. 


The Editor cordially invites criticisms and 
suggestions whereby the value and usefulness 
of the Index can be extended. 


In order to comply with the many sugges- 
tions and requests of readers who desire to 
make practical use of this index, it is printed 
on one side of the sheet only, to permit the 
clipping of any desired items. 


LIST OF PERIODICALS INDEXED 


JOURNALS, PROCEEDINGS AND TRANSACTIONS OF AMERICAN 
TECHNICAL SOCIETIES 


Journal Am. Foundrymen’s Assn. 

Journal Assoc. Engineering Societies. 
Journal Eng. Soc. of Western Pa. 

Journal Franklin Institute. 

Journal West. Society of 3 
Proceedings Am. Soc. C. 

Proceedings Can. Soc. i 

Proceedings Engineers’ Club, Philadelphia. 


Proceedings New York R. R. Club. 
Proceedings Pacific Coast Ry. Club. 
Proceedings St. Louis Ry. Club. 
Proceedings U. S. Naval Institute. 
Transactions Am. Inst. Electrical Engineers. 
Transactions Am. Inst. Mining Engineers. 
Transactions Am. Soc. Mechanical Engineers. 


(Continued on second page following.) 
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TECHNICAL PERIODICALS 


An inch card under this heading costs $2.50 a month 


American Builders Review 


A Journal Devoted to the Architects, Contractors, En- 
gineers and Builders of the Pacific Coast. 


$5.00 per annum in the U. S.—Other Countries, $6.00. 
Single copies, 50 cents. 


643 Stevenson St., SAN FRANCISCO, CAL. 


The Canadian Municipal Journal 


Official Organ of the Dominion and Provinclal Unions of 
Municipalities, 
Reaches the officers of EVERY municipality in Canada. 
Monthly, one dollar per year; ten cents per copy. 
Room 29, Alliance Building, 
MONTREAL, CANADA. 


Compressed Air 


Monthly, devoted to the theory and practice of com- 
pressed air, pneumatic tools, air compressor design, air 
lift pumping, tunneling, rock excavation, etc. 

10c. per copy. $1.00 per year. 
Published by 


THE COMPRESSED AIR MAGAZINE CO., 
Bowling Green Bldg., NEW YORK CITY. 


Electric Railway Review 


Best edited, most up-to-date and rapidly-growing jour- 
nal in the traction fleld. Published every Saturday. Do- 
mestic, $2.00; Canada, $3.50; other foreign countries, 
$5.00; single copies, 10 cents. 

THB WILSON COMPANY, 
160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Willlamson Bldg., Cleveland, O. 


Engineering-Contracting 
A Weekly Journal for Civil Engineers and Contractors; 
with which is incorporated 
ENGINEERING WORLD and CONTRACT NEWS. 
Established 1891—Every Wednesday—$2 a Year, 


Single copies 10 cents. 
353 Dearborn St., CHICAGO, ILL. 


Engineering News 


A Journal of Civil, Mechanical, Mining and Electrical 
Engineering. 
Weekly, $5.00 per year; single copies, 15 cents. 
Published every Thursday by 


THE ENGINEERING NEWS PUBLISHING CO., 
220 Broadway, NEW YORK. 


will find it to their advantage 
to have a one-inch card on this 
page, opposite the list of Peri- 
odicals Indexed. . .. . 


Publishers 


The Industrial Magazine 


A Monthly Magazine on Industrial Engineering for 
Engineers and Contractors. 
Single copies 10 cents, One year $1.00 


21 Park Row, NEW YORK. 


The Iron Age 


A Journal of the Iron, Steel, Metal, 
Hardware Trades. 


Subscription Price, $5.00 per year in the United States 
and Mexico; $7.50 in all other countries. Single copies 
15 cents. 

DAVID WILLIAMS Co., 
14-16 Park Place, NEW YORK. 


Machinery and 


Mining Science 
A consolidation of Ores and Metals and Mining Reporter 
A Semi-Monthly Review of Progress in Mining and 
Metallurgy.’ 
$2.00 a year, 10 cents a copy. 


DENVER, COLO. 


Progressive Age 


Treats of Gas and its application to domestic and in- 
dustrial operations. Subscription $3. 
15 cents. 


Specimen copy, 


280 Broadway, NEW YORK. 


The Railway Age 


Leader and acknowledged authority in all steam rail- 
way matters. Published every Friday; over 2,000 pages 
a year. Domestic, $4.00; Canada, $5.50; other foreign: 
countries, $6.00; single copies, 10 cents. ö 


THE WILSON COMPANY, 


160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


Roadmaster and Foreman 


Established 1885. 


For Roadmasters and Foremen, Engineers and Super- 
intendents of Maintenance of Way, Superintendents and: 
Foremen of Bridges and Buildings. 

Monthly, $1.00 per year; single copies, 10 cents. 
353 Dearborn St., CHICAGO, ILL 
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AMERICAN AND CANADIAN PERIODICALS 


Acetylene Journal. 

American Architect and Building News. 

American Artisan. 

American Builders’ Review.—See Adv. oppo- 
site. 

American Carpenter & Builder. 

American Engineer and R. R. Journal. 

American Exporter. 

American Gas Light Journal. 

American Industries. 

American Inventor. 

American Journal of Science. 

American Machinist. 

American Shipbuilder. 

Architect & Engineer of California. 

Architectural Art. 

Architectural Record. 

Architectural Review. 

Architects’ and Builders’ Mag. 

Architecture. 

Automobile. 

Boiler Maker. 

Brass World. 

Brick. 

Bulletin Am. Iron & Steel Assn. 

Bulletin of Dept. of Labor. 

Bulletin Univ. of Kansas. 

Bulletin Univ. of Wisconsin. 

California Journal of Technology. 

Canadian Architect and Builder. 

Canadian Cement & Concrete Review. 

Canadian Electrical News. 

Canadian Engineer. 

Canadian Machinery & Manufacturing News. 

Canadian Manufacturer. 

Canadian Mining Journal. 

Canadian Municipal Journal.—See Adv. oppo- 
site. 

Carpentry and Building. 

Cassier’s Magazine. 

Castings. 

Cement. 

Cement Age. 

Cement and Engineering News. 

Cement Era. 

Central Station. 

Chemical Engineer. 

Cold Storage and Ice Trade Journal. 

Commercial America. 

Compressed Air.—See Adv. opposite. 

Concrete. 

‘Concrete Age. 

Concrete Engineering. 

Contractor. 

Cornell Civil Engineer. 

Daily Consular and Trade Reports. 

Domestic Engineering. 

Economic Geology. 

Electrical Age. 

Electrical Review. 

Electric Journal. 

Electric Railway Review.—See Adv. opposite. 

Electrical World. 

Electric Traction Weekly. 

Electrochemical and Metallurgical Industry. 

Engineer. 

Engineering-Contracting.—See Adv. opposite. 

Engineering and Mining Journal. 


Engineering Magazine. 

Engineering News.—See Adv. opposite. 
Engineering Record. 

Far Eastern Review. 

Fire and Water Engineering. 

Forestry and Irrigation. 

Foundry. 

Gas Engine. 

Glass and Pottery World. 

Hardware. 

Heating and Ventilating Magazine. 
Horseless Age. 

Ice and Refrigeration. 

Illuminating Engineer. 

Implement Age. 

Industrial Magazine.—See Adv. opposite. 
Industrial World. 

Inland Architect. 

Insurance Engineering. 

International Marine Engineering. 
Iron Age.—See Adv. opposite. 

Iron Trade Review. 

Irrigation Age. 

Journal of Electricity, Power and Gas. 
Journal of U. S. Artillery. 

Journal of Worcester Polytechnic Institute 
Judicious Advertising. 

Machinery. 

Marine Review. 

Metal Industry. 

Metal Worker, Plumber and Steam Fitter. 
Mines and Minerals. 

Mining and Scientific Press. 

Mining Science. 

Mining World. 

Modern Machinery. 

Moody’s Magazine. 

Motor. 

Motor Age. 

Motor Boat. 

Motor Car. 

Motor Traffic. 

Municipal Engineering. 

Municipal Journal and Engineer. 


-Paper Trade Journal. 


Plumber’s Trade Journal. ' 

Popular Mechanics. 

Popular Science Monthly. 

Power. 

Power and Transmission. 

Power Wagon. 

Practical Engineer. 

Printers’ Ink. 

Profitable Advertising. 

Progressive Age.—See Adv. opposite. 
Railroad Gazette. 

Railway Age.—See Adv. opposite. 
Railway and Engineering Review. 
Railway and Locomotive Engineering. 
Railway and Marine World. 

Railway Engineering. 

Railway Master Mechanic. 
Roadmaster and Foreman.—See Adv. opposite. 
Rose Technic. 

Scientific American. 

Scientific American Supplement. 
Selling Magazine. 

Sibley Journal of Engineering. 
Southern Machinery. 

Stevens Institute Indicator. 
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Stone. 

Street Railway Journal. 
Technical World Magazine. 
Technology Quarterly. 

Textile Manufacturer’s Journal. 


Tradesman. 
Waterproofing. 
Western Electrician. 
Wood Craft. 

Wood Worker. 


PRINCIPAL BRITISH PERIODICALS 


London. 


London. 
London. 


Agricultural Chronicle. (m.) 
Architect. (w.) London. 
Architects’ Magazine. (m.) 
Architectural Review. (m.) 
Autocar. (m.) London. 
Automobile Journal. (m.) London. 
Automotor Journal. (w.) London. 
Board of Trade Journal. (w.) London. 
British Architect. (m.) London. 
British Clay Worker. (m.) London. 
British Trade Review. (m.) London. 
Builder. (w.) London. 

Building Industries. (w.) Glasgow. 
Civil Engineering. (w.) London. 
Cold Storage. (m.) London. 

Colliery Guardian. (w.) London. 
Commercial Motor. (w.) London. 
Concrete & Constr. Engg. (b-m.) London. 
Contract Journal. (w.) London. 
Electrical Engineer. (w.) London. 
Electrical Engineering. (w.) London. 
Electrical Magazine. (m.) London. 
Electrical Progress. (m.) London. 
Electrical Review. (w.) London. 
Electrician. (w.) London. 
Blectricity. (w.) London. 

Engineer. (w.) London. 
Engineering. (w.) London. 
Engineering Review. (m.) London. 
Engineering Times. (w.) London. 


Engineering World. (w.) London. 
Engineers’ Gazette. (m.) London. 
English Mechanic. (w.) London. 

Gas and Oil Power. (m.) London. 

Gas Engineers’ Magazine. (m.) London. 
Hardware Magazine. (m.) London. 


Implement and Machinery Rev. (m.) London. 
India Rubber World. (m.) London. 
Iron and Coal Trades Review. (w.) London. 


PRINCIPAL FRENCH, GERMAN AND 


Annales des Ponts et Chaussées. (m.) Paris. 

Beton und Eisen. (d.) Vienna. 

Comptes Rendus de l' Acad. des Sciences. (w.) 
Paris. 

Deutsche Bauzeitung. (b-w.) Berlin. 

Dingler’s Polytechnic Journal. (w.) Berlin. 


Eisenbahntechnische Zeitschrift. (b-m.) Ber- 
lin. 

Blectricien. (w.) Paris. 

Elektrochemische Zeitschrift. (m.) Berlin. 


Elektrotechnik und Maschinenbau. 
enna. 

Elektrotechnische Zeitschrift. (w.) Berlin. 
Elettricità. (w.) Milan. 

Génie Civil. (w.) Paris. 
Gesundheits-Ingenieur. (s-m.) Munich. 
Industrie Electrique. (s-m.) Paris. 
Ingenieria. (s-m.) Buenos Aires. 
Ingenieur. (w.) Hague. 

Métallurgie. (w.) Paris. 


(w.) Vi- 


Iron and Steel Trades Journal. (w.) London. 
Ironmonger. (w.) London. 

Ironmongers’ Chronicle. (m.) London. 
Journal of Gas Lighting. (w.) London. 
Journal of Society of Arts. (w.) London. 
Locomotive Magazine. (m.) London. 
Marine Engineer. (m.) London. 
Mariner. (m.) London. 
Mechanical Engineer. (w.) Manchester. 
Mechanical World. (w.) Manchester. 
Mining Engineering. (m.) London. 
Mining Journal. (w.) London. 

Mining World. (w.) London. 

Motor. (w.) London. 

Motor Boat. (w.) London. 

Motor Car Journal. (w.) London. 
Motoring Illustrated. (m.) London. 
Municipal Journal. (m.) London. 
Nature. (w.) London. 
Oil Trades Gazette. (m.) London. 
Page’s Weekly. (w.) London. 
Paper Maker. (m.) London. 
Paper Making. (m.) London. 
Petroleum World. (m.) London. 
Practical Engineer. (w.) London. 
Public Works. London. 
Quarry. (m.) 
Railway Engineer. 
Railway Gazette. 
Railway Magazine. 
Railway Times. (w.) 
Science Abstracts. (m.) 
Sells’ Commercial Advertiser. (w.) London. 
Surveyor. (w.) London. 

Textile Journal. (m.) London. 

Timber Trades Journal. (m.) London. 
Times Engineering Supplement. (w.) London. 
Tramway and Railway World. (m.) London. 
Water. (m.) London. 


OTHER FOREIGN PERIODICALS 


Minero Mexicano. (w.) 

Mois Scientifique. (m.) 

Revista d. Obras Pub. (w.) Madrid. 

Revista Tech. Indus. (m.) Barcelona. 

Revue de Mécanique. (m.) Paris. 

Revue Gén. des Chemins de Fer. (m.) Paris. 

Revue Gén. des Sciences. (w.) Paris. 

Revue Industrielle. (w.) Paris 

Revue Technique. (b-m.) Paris. 

Revista Marittima. (m.) Rome. 

Schiffbau. (s-m.) Berlin. 

Schweizerische Bauzeitung. (w.) Zurich. 

Stahl und Eisen. (w.) Düsseldorf. 

Technique Sanitaire. (m.) Paris. 

Zeitschrift f. d. Gesamte Turbinenwesen. (w.) 
Munich. 

Zeitschrift d. Oest. Ing. und Arch. Ver. (w.) 
Vienna. 

Zeitschrift d. Ver Deutscher Ing. (w.) Berlin. 

Zeitschrift fiir Elektrochemie. (w.) Halle a/S. 

Zentralblatt d. Bauverwaltung. (s-w.) Berlin. 


Mexico. 
Paris. 
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KOLESCH & CO., 138 Fulton Street 
New York | Buff & Buff 


Company 


R. SEELIG & SON — Sta 
168 East Madison St., Chicago, III. BOSTON, MASS. 
MANUFACTURERS OF Send for Catalogue 37. 
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INDEX TO ARTICLES 


AUTOMOBILES 


Four-cylinder vs. Six-cylinder Engines. 
Gasoline Engines for Automobiles. David 
Ferguson. Cassier’s Mag—Dec., 07. 7 figs. 
1600 w. 40c. A comparison between Amer- 
ican four-cylinder and six-cylinder vertical 
types. 


French Automobile Situation. 


The Automobile Situation in France. 


Jacques Boyer. Cassier's Mag— Dec., 07. 15 
figs. 3400 w. 40c. 
Motor Car. 
Engine of Steam Motor-Car. Engg—Nov. 
29, 07. 8 figs. 900 W. 40c. Describes a 


new type of steam motor for use in automo- 
biles. 


CIVIL ENGINEERING 


BRIDGES. 


Arch Design. 


Empiricism and Error in Arch Design. 
Charles M. Comstock. Eng News—Nov. 
28, 07. 3500 w. 20c. 


Bridge Approaches. 


Curved Girder Approach Viaduct of the 
Austerlitz Bridge over the Seine. L. Biette. 
Génie Civil.—Dec. 7, 07. 24 figs. 3500 w. 
60c. 


The Queens Approach to the Blackwell’s 
Island Bridge, New York. Eng Rec—Dec. 
7, 07. 8 figs. 3600 w. 20c. 


Concrete Bridge. 


| Concrete Bridge 1,200 Feet Long. Cem 

Era — Dec., 07. 3 figs. 1600 w. 20c. De- 
scribes the 12-span bridge over the Maumee 
River, near Waterville, Ohio. 


Method and Cost of Molding Large Con- 
crete Slabs for Girder Bridges. Engg-Contr 
—Dec. 4, 07. 2 figs. 1200 w. 20c. 


Quebec Bridge. 


The Phoenixville Testimony in the Quebec 
Bridge Inquiry. Eng News—Nov. 28, 07. 
2500 w. 20c. Gives copious extracts from 
the testimony of the president, manager, 
chief inspector and engineers of the com- 
pany. 


Stresses in Bridge Members. 


The Breaking Strength of Latticed Bridge 
Members. L. Orandtl Z V D I—Nov. 23, 
07. 2000 w. 60c. 


Working-Stresses in Steel Construction. 
C. A. P. Turner. Eng News—Dec. 12, 07. 
4300 w. 20e. Discusses some features of 
general specifications and their applicability 
to structures of extraordinary size. 


Viaducts. 


Reinforced Concrete Viaduct on the Rich- 
mond and Chesapeake Bay Railway, Rich- 
mond, Va. Eng News—Dec. 12, 07. 11 
figs. 1300 w. 20c. 


The Woodbury Viaduct. Eng Rec—Dec. 
14, 07. 6 figs. 1900 W. 20c. Describes 
the double-track plate-girder viaduct of the 
Erie & Jersey R. R. at Woodbury, N. J., 
having a height of about 72 feet and a 
length of 590 feet between face walls of 
approaches. 


EARTHWORK, ROCK EXCAVATION, 


Gravel Beds, Working of. 


Methods of Working Gravel Beds in Cen- 
tral Indiana. Engg-Contr—Nov. 13, 07. 
800 W. 20e. 


Large Dump Cars. 


Dump Cars of Large Capacity for Con- 
struction Work. Eng News— Dec. 12, 07. 
1 fig. 1000 w. 20c. Describes cars of 12 
to 18 cu. yds. capacity which are dumped by 
compressed-air apparatus. 


Loading Dump Wagons. 

Method and Cost of Loading Dump Wa- 
gons from an Ingeniously Designed Hopper 
or Table. J. C. Black. Engg-Contr—Dec. 
11, 07. 5 figs. 5100 w. 20c. 


Railway Embankments. 


Cost of Making Railway Embankments 
with Wheelbarrows, Showing the Economy 
of Piece-Work. Wilmer Waldo. Engg- 
Contr—Dec. 4, 07. 1200 w. 20c. 


ETC. 


ENGINEERING CONSTRUCTION. 


Buildings. 
Can Earthquake- Proof Buildings be 
Erected? L. J. Mensch. Arch & Engr of 
Cal Nov., 07. 2300 w. 40c. Paper read 


before the San Francisco Chapter, A. I. A. 


Data on Terra-Cotta Brick Fireproofing. 
Engg-Contr—Dec. 4, 07. 700 w. 20c. 


Fireproof Construction.—II. M. M. Sloan. 
Arch & Bldrs Mag—Nov., 07. 8 figs. 3600 
W. 40c. 


Fire Protection System of the American 
Dock Stores. Frank Sutton. Eng Rec—Dec. 7, 
07. 3 figs. 2400 w. 20. 
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COMPRESSED 


AIR 


The final authority on Pneu- 
matics; edited by experts; 
addressed to practical men. 


Are You 
An Engineer ? 
An Architect ? 
A Contractor ? 
A Manufacturer? 
A Railroad Man? 
A Mine Manager? 
A Coal Operator? 


A Foundryman? 
A Quarryman ? 


Everything relating to compressed 
air practise from all over the world 
will be placed before you monthly 
if you are a subscriber to 


Compressed Air. 
A new volume—No. |13—begins with 
January, 1908. Subscribe now and get 


the complete volume for the year. 


$1.00 per year—U.S. and Mexico 
$1.50 per year—Canada and abroad 


Sample copy on request 


Compressed Air 


Bowling Green Bldg., New York 


EASTON, PA. 


EVERETT- 
McADAM 
Continuous 
Electric 


Blu 
Print 
Machine 


OST economical, least current, best 
contact, easiest to operate, most com- 
act, uniform in tone, variable speed, noise- 
ess. Uses mercury vapor lamps; nocarbons, 

tracing cloth or celluloid belts to renew. 

Prints a mile long with no streaks. 


Ask for list first 100 users 


REVOLUTE MACHINE CO. 
527 West 45th St., New York 


ANY SIZE OR SHAPE 


STEEL TOWERS 


ANY HEIGHT 
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g 


Manufactured by 


THE BALTIMORE 
COOPERAGE CO. 
Leadholm Street Baltimore, Md. 


Catalogue 


SEIT EDUCATION 


TEACH YOURSELF AND INCREASE ‘YOUR WAGES 


ONLY DRAKES PLAINLY WRITTEN 
PRACTICAL BOOKS 
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 
Every volume positively UP-TO-DATE and written 


in a language so plain that even achild can under- 
stand. DRAKE is the largest publisher of Modern 


Mechanical Books for home and shop study in the 
world. We publish good books on every mechanical 
subject. Our large illustrated Catalog now ready. 
Sent free. 


FREDERICK J. DRAKE & COMPANY 


350 Wabash Avenue CHICAGO, U. S. A. 


In ordering our catalog please mention this paper. 
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The Design of 75-ft. Reinforced-Concrete 
Girders for the Mammoth Garage, White 
Plains, New York. C. E. Tirrell. Eng 
News—Dec. 12, 07. 8 figs. 5500 w. 20c. 
Gives detail drawings and calculations for 
flexure. | 


The Franco-British Exhibition of 1908. 
Engg—Nov. 29, 07. 29 figs. 1200 
w; Dec. 6, 3 figs, 800 w. Each 40c. De- 
scribes the construction of the Machinery 
Hall and the Stadium for the Olympian 
games. 

The New York Public Library. Am 
Arch—wNov. 23, 07. 25 figs. 1400 w. 60c. 

Two New Record-Breaking Office Build- 
ings in New York City. Eng News—Dec. 
5, 07. 16 figs. 5300 w. 20c. Gives de- 
tails of the construction of the Singer and 
City Investment Buildings. 


Underground Railway Station with Re- 


inforced-Concrete Arched Roof. H. Los- 
sier. Beton u Eisen—wNov., 07. 11 figs. 
3000 w. $1. 


Caisson Disease. 


The Cause, Treatment and Prevention of 
the “Bends,” as Observed in Caisson Dis- 


ease. Prof. J. R. Macleod. Jl Assn Engg 
Socs.—Nov., 07. 11000 w. 60e. Paper 
read before the Civil Engineers’ Club of 


Cleveland, May 14. 07. 


Cement Pipes. 


Cost of Molding and Method of Testing 
Small Cement Pipes. Engg-Contr—Dec. 4, 
07. 1 fig. 2300 w. 20c. Abstract from 
a paper by Albert Eugene Wright, in the 
California Journal of Technology for Oct., 
07. 


Conduits. 
. Methods of Laying Conduit Systems. 
Engg-Contr—Dec. 4, 07. 5 figs. 1900 w. 


20e. 


Corrugated Sheeting. 
The Strength of Corrugated Sheeting. 
Eng News—Dec. 12, 07. 900 w. 20c. 


Dams. 
Methods and Cost of Making’ Two Hy- 


draulic Fill Dams. Engg-Contr—Nov. 13, 
07. 3 figs. 3200 w. 20c. 


The Urf Dam and Hydro-Electric Power 


Distribution. Engg—Nov. 29, 07. 1 fig. 
4500 w. 40c. Describes the dam of the 
second largest reservoir in Europe—in 


Rhenish Prussia. 


Pipe Line for Oil. 

Rifled Pipe Line for Conveying Oil on the 
Southern Pacific. Ry Age—Dec. 13, 07. 
6 figs. 3200 w. 20c. Describes the use 
of an 8-inch rifled pipe which overcame dif- 
ficulties previously experienced in pumping. 


Reinforced-Concrete Construction. 
A Few Tests and Experiments with Rein- 
forced concrete. R.T. Surtees. Eng Rec 
Dec. 14, 07. 16 figs. 3600 w. 20c. Gives 
results of tests on various mixtures and 
also destructive tests of reinforced-concrete 
columns. 


THE ENGINEERING DIGEST 


Artistic Expression of Steel and Concrete. 
C. Howard Walker. Cem Era—Dec., 07. 
3300 w. 20c. Read before the Forty-first 
Annual Convention of the American Insti- 
tute of Architects, Chicago, Nov. 18-20, 07. 
Faults of Reinforced-Concrete Design and 
Construction. H. F. Porter. Engg-Contr 
Nov. 13, 07. 2600 w. 20e. 

Reinforced Concrete: Some Simple For- 
mulas and Tables.—IV. Ernest McCul- 


lough. Cem Era—Dec., 07. 4400 w. 20c. 
Reinforced Concrete Beams. Eng Rec— 
Dec. 14, 07. 2 figs. 400 w. 20c. Gives 


diagram for the design of beams used on 
U. S. Reclamation Service Work. 


Reinforced-Concrete Building Laws: their 


Differences and Deficiencies. H. C. Hutch- 
ins. Eng Mag—Dec., 07. 15 figs. 5800 
w. 40c. Gives the laws of various cities, 


comparing them to point out the need of a 
standard building code which should be 
adopted by all cities. 


The Design and Cost of Reinforced-Con- 
crete Floors of Substructures. Waterproof- 
ing—Dec., 07. 1 fig. 900 W. 20c. Dis- 
cusses the economical use of reinforced con- 
crete to resist water pressure occurring in 
cellars and other substructures situated be- 
low the ground-water level. 


The Vierendeel System of Reinforced- 


Concrete Girders for Long Spans. F. Ge- 
bauer. Beton u Eisen—Nov., 07. 5 figs. 
2500 w. $1. Continued. 


Reservoirs, Prevention of Seepage in. 

Lining Ditches and Reservoirs to Prevent 
Seepage Losses. Eng News—Dec. 5, 07. 
1 fig. 2800 w. 20c. 

Riveted Joints. 

An Investigation of Some of the Com- 
moner Defects in Riveted Work upon the 
Strength of Joints. J. C. Black. Cal Jl of 
Tech—Nov., 07. 15 figs. 3000 w. 20c. 
Gives results of experiments, some of which 
are contrary to generally accepted practice. 

Roofs. 

A Light Roof Girder System in a Rein- 
forced-Concrete Garage. Eng News—Dec. 
12, 07. 5 figs. 3200 w. 20c. Gives de- 


tails of roof system containing girders of 
very bold design. 


Roofs.—V. Ry Engr—Dec., 07. 5 figs. 
2300 w. 40c. Considers a few cases of 
ambiguity and of irregular or unsymmet- 
rical loading, working them out by graph- 
ical methods. 

Sewer (Reinforced Concrete). 

A Large Reinforced-Concrete Sewer in 
the Borough of Queens, New York City. 
Eng Rec—Nov. 30, 07. 6 figs. 2500 w. 
20c. Describes a circular reinforced-con- 
crete trunk sewer, varying from 2% to 15 
ft. in diameter, to serve a 2,150-acre area. 


Smoke Stack and Water Tower. 


Combined Smoke Stack and Water 
Tower. C. Luetty. Beton u Eisen— Nov., 
07. 6 figs. 500 w. $1. Describes a rein- 


forced-concrete structure in Shanghai, built 
according to the Intz system. 
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Ten Minutes 
A Month is all that is 


necessary to learn what 
articles of specific inter- 
est in your line have ap- 
peared during the pre- 
vious month in the 
technical periodicals of 
America and Europe. 
The Engineering Digest in 
each issue gives a classi- 
fied descriptive listingof 
all articles of importance 
appearing in the current 
technical press. 
CONSULT IT 
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Factory Time 
Checks 


They are being used more 

V and more. Write for our 
pamphlet, Time Checks 
and Their Use.“ 


1 Railway Supply Co. 
Address Dept. S, 24 Park Place, N. Y. 


Rife Hydraulic 
Ram 


Pumps Water by 
Water Power 


Town Water Works 


Railroad Tanks ae Homes Irrigation Greenhouses 
No Attention Wo Expense Runs Contiauously 


Operating under 18 inches to 50 feet fall. Elevates water 30 
feet each fae of fall. 6,000 in successful operation. Sold on 
days trial, Catalog and estimate free. 


RIFE HYDRAULIC RAM COMPANY 
2160 Trinity Building NEW YORK 


HERE IS AN OPPORTUNITY 


to obtain the INDUSTRIAL MAGAZINE for one year, which will contain 


some specially written articles by prominent engineers of wide experience. 


Some of the principal authors and their subjects are: 


Lindon W. Bates (several articles): Panama Canal 

J. W. King: Industrial Railways and Their Uses for Manufacturing Plants 
R. H. Beaumont: Power Station Coal and Ash Conveying Problems 

H. J. Cole: Reinforced Concrete and Pneumatic Foundations 

F. W. Hack taff: Transmission of Power by Rope 


The above articles consist of about 97,500 words and 35 new photographs. 
THE INDUSTRIAL MAGAZINE is well edited and printed on fine 
stock, and is worth four times its subscription price. 


Send us your order with One Dollar ($1.00) for a year’s subscription. 
Sample copy sent on request. 


THE INDUSTRIAL MAGAZINE 


1825 Park Row Building, New York 
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Tunnels. 

Method of Mixing and Placing Concrete 
for a Tunnel Lining. Engg-Contr—Dec. 11, 
07. 5 figs. 1400 w. 20c. 

The Commercial Aspects of Present and 
Proposed Alpine Railway Tunnels. Eng 
News—Dec. 5, 07. 1 fig. 6000 w. 20c. 

The Italian Approaches to the Simplon 
Tunnel. Engg— Nov. 22, 07. 24 figs. 3300 
W. 40e. 

The Loetschberg Tunnel and its Relation 
to Alpine Railway Routes. Eng News— 
Dec. 5, 07. 2 figs. 3900 w. 20c. 

The Tunnel and River Shaft of the De- 
troit Water Works. James Ritchie. JI 
Assn Engg Socs.—Nov., 07. 2700 w. 60c. 
Paper read before the Civil Engineers’ Club 
of Cleveland, May 14, 07. 

Tunneling with Telescopic Tubes. 
Contr—Nov. 13, 07. 300 w. 20c. 


A Few Points of the Waterproofing of 


Engg- 


Superstructures. Neal Farnham. Water- 
proofing—Nov., 07. 1200 w. 20c. 
MATERIALS. 


Cement and Concrete. 


Efficiency of Cement Joints in Joining Old 
Concrete to New. Eng News—Dec. 12, 07. 
1 fig. 900 w. 20c. Gives results of French 
experiments, showing the value of a cement 
wash in joining new concrete to old. 


Portland Cement. H. K. Bamber. Engg 
Nov. 29, 07. 1600 W. 40c. A commu- 
nication criticizing the revised British stan- 
dard specifications of Portland cement. 


The Modern Manufacture of Portland 
Cement.—I. British Clay Wkr—Nov., 07. 
4 figs. 1000 w. 40c. 


Rust Prevention. 


Rust Prevention.—II. 
Age—Nov. 28, 07. 1 fig. 


Steel. 

Breaking Tests of Nicked Bars. —I. Herr 
Ehrenberger. Z V D I— Dec. 14, 07. 4 
figs. 3000 W. 60e. Describes tests on 
carbon and alloy steels by means of a pen- 
dulum hammer testing machine. 


New Special Structural Shapes. Ry Age 
—Nov. 29, 07. 4 figs. 1600 w. 20c. 
Describes new steel beam sections, known 
as the Bethlehem Steel Co. beams, which 

have wider flanges and a lesser proportion 
of material in the web than the American 
standard beams. 


Specification for Iron and Steel. Dr. 
Richard Moldenke. Ir Tr Rev—Dec. 5, 07. 
2300 W. 20e. A paper presented at the 
New York (Dec., 07) meeting of the Amer- 
ician Society of Mechanical Engineers. 


L. M. Stern. Ir 
5500 w. 20e. 


Timber, Preservative Treatment of. 
Preservative Treatment of Poles by the 
Open-Tank Process. D. A. Rockwell. El 

WId— dec. 14, 07. 2100 w. 20c. 
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The Life and Preservation of Pitch-Pine 
Fence Posts. Eng News—Dec. 12, 07. 1200 
w. 20c. Abstract from Bulletin No. 75, 
of the Wyoming Experiment Station. 

The Treatment of Fence Posts to In- 
crease Durability. Hugh P. Baker. Water- 
proofing—Nov., 07. 6 figs. 20c. 


RIVERS, CANALS, HARBORS. 


Canal Locks. 
Locks and Inclined Railways for Canals. 


H. Bertschinger. Z V D I—Dec. 7, 
07. 33 figs. 5000 w. Dec. 14, 4 figs., 
1500 w. Each 60c. Discusses the utility 


and efficiency of various methods of trans- 
ferring canal boats from one level to an- 
other. 

The Ship-Lift on the Dortmund-Ems Ca- 
nal. R. R. Gaz—Dec. 6, 07. 4 figs. 800 
W. 20e. 


Coal-Storage Wharf. 
A Large Coal-Storage Wharf at Superior, 


Wisconsin. Eng Rec—Nov. 30, 07. 5 figs. 
2600 w. 20c. 
Dredge. 


Hydraulic Dredge Used on the New York 
State Barge Canal. Emile Low. Eng News 


—Dec. 5, 07. 3 figs. 1800 w. 20c. 
Floating Dock. 
Floating Dock at Rotterdam. Engr 
(Lond)—Dec. 6, 07. 5 figs. 1100 w. 40c. 
Harbor Works, Dover. 
The Harbor Works at Dover, England. 
C. O. Burge. Eng Rec—Dec. 14, 07. 1 fig. 
1400 w. 20c. 
Land Reclamation. 
Land Reclamation in Holland.—II. Engr 


—Nov. 29, 07. 2300 w. 40e. 
Method and Cost of Surveying and Re- 


claiming Wet Farm Land. Engg-Contr— 
Dec. 4, 07. 4 figs. 3200 w. 20c. 
Ore Dock. 


First Steel Ore Dock on the Great Lakes. 


Ir Tr Rev— Nov. 28, 07. 5 figs. 2400 w. 
20e. Describes dock being built by the 


United States Steel Corporation at Two Har- 
bors, Minn. 


Panama Canal. 

Annual Report of the Isthmian Canal 
Commission to the Secretary of War. Eng 
News—wNoy. 28, 07. 5 figs. 10,000 w. 20c. 
A reprint of those parts of interest to en- 
gineers. 

Conditions Along 
Eng Rec—Nov. 30, 07. 
20c. 


Pier. 
Concrete 


the Panama Canal. 
6 figs. 6500 w. 


Construction at Jamestown. 
Percy H. Wilson. Cem Age—Dec., 07. 9 
figs. 2300 W. 20e. Describes two per- 
manent structures: the Government Pier and 
the History Building. 
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Publishers’ Co-operative 


Company, Inc. 


STOKES BUILDING, 333 FOURTH AVE 
NEW YORK CITY 


Telephone: 5890 Madison Square 


Supplies to publishers, engineering and commercial 
houses, technical societies, and individuals: 


Translations to and from European and Oriental Lan- 
guages of books and correspondence. 


Literary editing of reports, scientific work, etc. 


General editorial work for periodicals. 


Data: for encyclopedias, and for works on arts and 
sciences. 


Indexing of technical periodicals and books. 

Editorial proofreading. 

Preparation of advertising matter for technical houses 
Book reviews. Book catalogs. 


Research work in libraries, collection of literary ma- 
terial on special subjects. 

Compling of reference and text-books, trade cata- 
logues, etc. 


Terms furnished on application. 


A Matter o 


Rates ? 


The Engineering Digest, 220 Broadway, New York 


f Cost 


If you could send your circular letters to the 5000 engineers, de- 
signers, constructors and other technical men who read each issue 
of The Engineering Digest it would cost for postage, at two cents 
each, just $100, besides the cost of envelopes, printing, labor, etc. 
For less than the cost of sending out one circular letter you can 
tell your story for three months to these 5000 men through an 
advertisement in The Engineering Digest making a direct appeal 
to a large and powerful buying audience. Sixty per cent. of your 
letters are thrown away unread but The Engineering Digest, 
on account of its character, is read and preserved for the future; 
consequently, an advertisement in it would be alive for years. 


Our Fall Catalog 


of Technical Books 


containing over 
200 pages, is 


Now Ready 


and will be sent 
to yu FREE 


on application. 


Lists many leading works 
on Engineering. 


SPON & CHAMBERLAIN 


123 T. L. Liberty Street, New York 
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Depreciation. 
The Cost of Depreciation. A. S. Atkin- 
son. Engr—Dec. 2, 07. 1700 w. 20c. 


Engineering Education. 


Engineering Laboratory Instruction. W. 
W. F. Pullen. Mech Engr—Nov. 16, 07. 
4400 w. 40c. Paper read at a meeting of 
the Association of Teachers in Technical 
Institutions. 


The Place of the Laboratory in the Train- 
ing of Engineers. Prof. A. L. Mellanby. 
Mech Eng—Nov. 23, 07. 5 figs. 2800 w. 
40c. Read before the Institution of Engi- 
neers and Shipbuilders in Scotland, Nov. 
19, 07. 

Factory Management. 

Economic Considerations in the Manage- 
ment of Plant. W. H. Patchell. Engg— 
Nov. 22, 07. 5600 w. 40c. Address of 
the president, November 13, 07, before the 
Association of Engineers-in-Charge. 

Intensified Production. A. Hawkes. Mech 
Engr—Dec. 7, 07. 4100 w. 40c. Discusses 
the practical use of factory accounts. 

Profit-Making in Shop and Factory Man- 
agement. C. U. Carpenter. Eng Mag— 
Dec., 07. 2600 W. 40e. X.—Effective 
Organization in the Executive Management. 


ELECTRICAL 


ELECTROPHYSICS. 


Armature Reaction of Synchronous Motor. 
Representation of Armature Reaction of 
the Synchronous Motor as an Equivalent 
Reactance. A. S. Langsdorf. El Wid. 4 
figs. 1500 w. 20. 


Dielectric Strength. 


The Dielectric Strength of Insulating Ma- 
terials and the Grading of Cables. Alex- 
ander Russell. El Engr—Nov. 22, 07. 
2300 w. 40c. 


Energy Transformations. 
Energy Transformations from the Elec- 


trical Engineer's Standpoint.—I. H. M. 
Hobart. Elec Rev—Dec. 14, 07. 2 figs. 
800 w. 20c. 


Leakage of Induction Motors. 


The Leakage of Induction Motors.—iI. 
R. Goldschmidt. Elecn—Nov. 25, 07. 13 
figs. 5000 w. 40c. Describes methods for 
calculations of no-load current and leakage 
in induction motors. 


Manganin Resistances. 


The Variation of Manganin Resistances 
with Atmospheric Humidity. E. B. Rosa. 
Elecn—Nov. 15, 07. 4000 w. 40c. Main- 
tains, as against recent arguments, that 
these variations are of importance. 


Filing and Indexing Data. 


Filing and Indexing Useful Data. 
Lee, Librarian Stone & Webster. 
Wkly—Nov. 28, 07. 7 figs. 


Industrial Education. 


A Rising Industrial Problem: The New 
Apprenticeship. George Stratton. Eng 
Mag—-Dec., 07. 6900 w. 40c. 


How Shall We Train Boys Who Are to 
Become Machinists? W. L. Hardy. Am 
Mach—Dec. 12, 07. 900 w. 20c. 


Rational Trades Instruction. O. M. Beck- 


G. W. 
Elec Trac 
1300 w. 20c. 


er. Cassier’s Mag—Dec., 07. 14 figs. 
4100 w. 40c. 
Patents. 
The Infringement of Patents. John Ed- 


son Brady. 
w. 20c. 


Secrecy in the Arts. 


Secrecy in the Arts. James Douglas. 
Eng Rec—Dec. 7, 07. 7 figs. 4600 w. 20c. 


Smoke Prevention. 


A Discussion of Smoke Prevention. Eng 
Rec—Dec. 14, 07. 2700 w. 20c. Report 
of committee of the Chamber of Commerce 
of Syracuse, N. Y. 


Elec Wld—Dec. 7, 07. 2800 


ENGINEERING 


Resonance. 


Resources in Alternating Current Cir- 
cuits. F. Grünbaum. Elek Zeit—Nov. 21, 
07. 4 figs. 5000 w. 40c. Discusses math- 
ematically the conditions for various causes 
of resonance. 


Spark Coils. 


The Design and Operation of Spark Coils. 
F. W. Springer. El Wid—Dec. 14, 07. 9 
figs. 7000 w. 20c. 

Transient Electric Phenomena. 

Transient Electric Phenomena.—I. C. P. 
Steinmetz. Gen Elec Rev—Dec., 07. 5 
figs. 4500 w. 20c. : 

GENERATORS, MOTORS, TRANSFORMERS. 
Motors. 


Characteristics of Electric Motors. E. H. 
Anderson. Am Mach—Dec. 12, 07. 1 fig. 
2500 w. 20c. Shows how the work to be 


done determines a motor’s continuous and 
intermittent capacity and its design and 
rating. 


Direct-Current Motors, Their Action and 
Control. F. B. Crocker and M. Arendt. 
Elec Wld—Dec. 7, 07. 2600 w. 20c. II. 
—Shunt motor problems. 


Regulation of Repulsion Motors by Means 
of Shifting the Brushes. K. Schnetzler. 
Elek Zeit—Nov. 14, 07. 12 figs. 3500 w. 
Nov. 21, 9 figs.. 3000 w. Each, 40c. 
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HIS Magazine is devoted to describing and illustrating the artistic, technical and con- 
structive features of modern building. 


While it gives considerable space to illustrations, it is by no means a mere picture 
book, but enters carefully into all the constructive and engineering features of its 


buildings, such as foundations, fireproofing, etc., giving the best practice of the 
leading architects, engineers and builders. 


In addition to treating recent structures in this full and elaborate manner, there appear 
from MOnth to month serial and special articles on technical subjects, legal questions affecting 
architects and builders and other matters of current interest. 


The aim of the publishers being to furnish an up-to-date monthly representing the latest 
and best ideas of the architectural profession. 


A new article on Fireproof Construction 
started with October Number. 


Issued Monthly at $2.00 per year. Canada $2.50. Foreign Subscriptions $3.00 per year. Single 
Copies 20 cents. 


WILLIAM T. COMSTOCK, Publisher 
23 WARREN STREET, NEW YORK 


Send for Sample and Club Catalogue B, with terms for Magazine and Technical Library 
on small monthly payments. 


There is a reason why 


MINES AND MINERALS 


has a larger paid circulation among 


Mine Owners and Mine Officials 


than any other mining journal 


The reason is 


Because it publishes more practical mining articles, 
better edited and better illustrated, than any other 


It is devoted exclusively to practical Mining and Metallurgy 


Subscription Price, $2.00 per year Sample copy on request 


MINES AND MINERALS 


DENVER, COLO. SCRANTON, PA. 
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Rosenberg Generator. 


The Rosenberg Generator. B. M. Eoff. 
Gen Elec Rev—Dec., 07. 13 figs. 3000 w. 
20e. Describes a dynamo which delivers a 
constant current at variable speed, and a 
constant output at constant speed. 


Turbo-Generators. 


The Development of Turbo-Generators. 
Dr. Robert Pohl. Elec Engr— Nov. 29, 07. 
1 fig. 1300 W. Dec. 6, 5 figs., 2500 w. 
Each, 40c. Paper read before the Institu- 
tion of Electrical Engineers. 


The Year's Progress in the Design of 
Electric Generators for Direct Connection 


to Steam Turbines. H. M. Hobart. Elec 
Engg— Dec. 5, 07. 17 figs. 2300 w. 10e. 
Wiring for Motors. 

Wiring for Direct- Current and Alter- 
nating- Current Motors. Louis J. Auer— 
bacher. Elec Wld—Dec. 7, 07. 10 figs. 
2500 W. 20c. 

LIGHTING. 
Distribution of Light. 

Distribution of Light. Otto Foell. Trans 

Ill Engg Soc Nov., 07. 4 figs. 3500 w. 


80e. Read before the Pittsburg Section of 
the Illuminating Engineering Society. 


Flame Arc Lamp. 


A New Flame Are Lamp. Engr (Lond) 
—Dec. 6, 07. 3 figs. 800 W. 40e. De- 
scribes the novel features of the Crompton- 
Blondell lamp. 


Incandescent Lamps. 


Comparison of Glow Lamp Standards of 
Different Countries. Elec Engg (Lond) — 
Dec. 5, 07. 900 w. 40e. 


The present Status of the Carbon and 
Metallic Filament Incandescent Lamps. J. 
M. Robertson. Can Elec News—Nov., 07. 
5 figs. 4300 w. 20c. Paper read at the 
Annual Convention of the Canadian Elec- 
trical Association. 


Interior Illumination. 


Lighting of a Large Retail Store. 
erick J. Pearson. Elec Rev— Dec. 7, 07. 
10 figs. 4700 w. 20c. A paper read be- 
fore the Chicago Section of the Illuminating 
Engineering Society, Oct. 10, 07. 


Light and Power in the Commercial Na- 
tional Bank Building. W Elecn—Dec. 7, 
07. 3 figs. 2000 W. 20c. 


Plain Talks on Illuminating Engineering. 
E. L. Elliott. Illum Engr—Dec., 07. 3 figs. 
2700 W. 20c. XIII. — Residence Lighting. 


Mercury Vapor Lamp. 


A New Form of Cooper-Hewitt Mercury 
Vapor Lamp. F. H. von Keller. Jl of the 
Frank Inst — Dec., 07. 5 figs. 3600 w. 
60e. Paper read before the Franklin In- 
stitute, Oct. 16, 07. Describes a lamp dif- 
fering from other types, principally in its 
structure and the means for starting the 
arc in the lamp. 


Fred- 


Nernst Lamp. 
The Value of the Nernst Lamp to Central 


Stations. A. E. Fleming. Can Elec News 
—Nov., 07. 3000 w. 20e. Paper read at 
the Annual Convention of the Canadian 


Electrical Association. 


Photometry. 
Curves for the Calculation of Foot Can- 


dies. C. W. Kinney. Illum Engr—Dec., 
07. 1 fig. 800 w. 20c. 

The Problem of Color Photometry. J. S. 
Dow. El Wld—Sept. 30, 07. 4300 w. 20. 


Street Lighting. 


Ornamental Street Lighting. E. A. Fisher. 
Mun Engg—Dec., 07. 3 figs. 1600 w. 
40e. Paper read before the American So- 
ciety of Municipal Improvements. 


TELEGRAPHY AND TELEPHONY. 
Repeating Coil. 
How to Make and Install a Repeating 


Coil. Harvey Flint. Am Tel Jl—Dec. 7, 
07. 3 figs. 1400 w. 20c. 
Selective Party Line Systems. 

Selective Party Line Systems. H. P. 

Clausen. Telephony—Dec., 07. 2700 w. 
20c. l 


Simultaneous Telegraphy and Telephony. 


Simultaneous Telephony and Telegraphy 
Over One Grounded Wire. Am Tel JI—Nov. 
30, 07. 2 figs. 2100 w. 20e. Concluded. 


Switchboards. 


Installation of Telephone Switchboards. 
W. J. Stanton. Telephony—Dec., 07. 1 
fig. 1700 W. 20c. 


Telephone Power Systems. 


Telephone Power Systems. Thomas Lam- 


bert. Telephony—Dec., 07. 3900 w. 20c. 
Wireless Telegraph Receiver. 

The Audion.—I. Lee De Forest. Sc Am 

Nov. 30, 07. 6 figs. 3800 w. 20c. De- 


scribes a new receiver for use in wireless 
telegraphy. 


TESTS AND MEASUREMENTS. 


Ammeter and Voltmeter Testing. 


Notes on the Testing of Multi-Range Am- 
meters and Voltmeters and Low-Reading 
Voltmeters. <A. E. Moore. Elec Engr— 
Nov. 29, 07. 2 figs. 2200 w. 40c. 


D. C. Dynamo Testing. 
Method of Testing Direct-Current Dyna- 


mos. E. S. Lincoln. Power—Dec., 07. 7 
figs. 2500 w. 40c. Describes method of 
measuring insulation resistance, locating 


connections and determining the rating and 
characteristics of a dynamo. 


Dielectric Strength, Measurement of. 


A Method of Measuring Dielectric 
Strength. S. M. Hills and T. Germann. 
Elec Engr—Nov. 28, 07. 3 figs. 800 w. 
40c. 
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Edge's Weight Computer 
for Structural Shapes—Price $1.00 


“A Very Useful and Helpful Instrument.” —Nelson Construction Ce. 


It will calculate without error the weight of structural shapes of 
any length, without multiplication or reference to books or tables 


HE weight of any plate, from a small 
filler to the largest rolled web plate, 
can be found in four or five seconds, 
As shown in cut, the weight of a plate 

4X in. & 10 ft. is 68 lbs. The Computer is 
SO arranged that the weight of an angle of any 
ength can be found with equal rapidity. The 
thickness of the angle required, found on the 
Small tab on the upper disc, is brought oppo- 
Site a point on the lower disc representing the 
Sum of the two legs of the angle, and the 
Weight read directly opposite the length, as 


with plates. The weight of beams of any 
length, when weight per foot is known, is 
found by bringing the arrow on the upper 
disc opposite a point on the lower disc corre- 
sponding to the weight per foot, and the result 
scale opposite the length of the beam gives the 
required weight. —_ 

Errors are entirely eliminated ; weights are 
definitely marked on the result scale. 

The Computer, about four times as rapid as 
a slide rule. will save its cost in two or three 
days. 


The Edge Computer Sales Agency, Room ‘9K, 220 Broadway, New York 
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Inductance and Capacity Measurements. 

On a Standard of Mutual Inductance. 
Albert Campbell. Elecn—Nov. 22, 07. 5 
figs. 2000 w. 40c. Abstract of paper read 
before the Royal Society. 


The Use of the Duddell Arc for Induc- 


tiance and Capacity Measurements. Elec 
Rev (Lond)—Dec. 6, 07. 3 figs. 800 w. 
40c. 
Magnetic Testing of Iron. 
The Magnetic Testing of Iron. W. H. F. 


Murdoch. Elec Rec (Lond) — Nov. 29, 07. 
2 figs. 1600 w. 40c. Abstract of paper 
read before the Institution of Electrical En- 
gineers at Sheffield, Nov. 25, 07. 


Meter. 


Some Recent Improvements in the Wright 
Mercury Electrolytic Meter.—I. H. S. Hat- 
field. Elecn—Dec. 6, 07. 3 figs. 2500 w. 
40c. 


Water Resistance for Testing Alternators. 


The Calculation of Water Resistances for 
Testing Large Alternators. C. Richter. 
Elek u Masch—Nov. 17, 07. 6000 w. 60c. 


TRANSMISSION, DISTRIBUTION, CONTROL. 
Aluminum Conductors, 


Aluminum as a Substitute for Copper for 
Electrical Transmission Purposes. John B. 


Sparks. Elec Rev (Lond) — Nov. 22, 07. 
3 figs. 2600 w. 40c. 
Cables. 


Notes on Drawing-In Cable. W. Pleas- 
ance. Elec Rev (Lond)—Nov. 29, 07. 2 
figs. 2200 w. 40c. 


Conduit System. 
The Municipal Electrical Conduit System 


of Auburn, N. Y. J. W. Ackerman. Mun 
Engg—Dec., 07. 3 figs. 1300 w. 40c. 


Fuses. 

On the Behavior of Fuse Wires. M. P. 
Weinbach. Engg Quarterly—Nov., 07. 12 
figs. 10,000 w. 80c. Thesis presented for 
degree, University of Missouri, June, 07. 

The Standardization! of Edison-Base 
Fuses by Means of Special Apparatus. R. 


Long-Distance Transmission. 

Long-Distance Power-Transmission Lines. 
E. A. Löf. El Rev—Nov. 30, 07. 5 figs. 
1400 w. Dec. 7, 4 figs., 1000 w. Each, 20c. 
Discusses the different factors to be taken 
in consideration for the proper design of 
the transmission line. 

The Theory of Alternate Current Trans- 
mission in Cables.—I. Elecn—Dec. 6, 07. 
6 figs. 2500 w. 40c. 


Rubber Insulation. 


Rubber Insulation for Conductors. 
J. Hall. Nov. 30, 07. 4600 w. 20c. 


Steel Transmission Towers. 
Steel Transmission Towers on the Jersey 


Fred. 


Meadows. El Wld—Dec. 14, 07. 2 figs. 
500 W. 20c. 
Switches and Switchboards. 
Circuit-Interrupting Devices. W. O. Mil- 
ton. El Jl—Dec., 07. 5 figs. 3500 w. 
20c. II.—Knife Switches. 
Electrically Operated Switchboards. B. 
P. Rowe. El JI— Dec., 07. 6 figs. 3100 w. 
20. 


Transmission System. New Zealand. 


Transmissjon System and Substations of 
the Dunedin City Corporation, New Zea- 
land. El Wid—Nov. 30, 07. 10 figs. 5400 
W. 20c. 


Electrically Driven Textile Factories. 


Electrical Driving in Textile Factories. 
H. W. Wilson. Mech Engr—Dec. 7, 07. 
6200 w. 40c. Paper presented to the Man- 
chester Section of the Institute of Electrical 
Engineers. 


Electric Power in Textile Factories. Mech 
Engr—Nov. 23, 07. 9 figs. 2800 w. 40c. 


Lightning, Protection from. 
The Protection of Buildings from Light- 
ning. Alfred Hands. Elec Engr—Nov. 29, 

07. 5 figs. 3800 w. 40c. 


Roofing Paper, Electricity in the Manufacture 
of. 
Electricity in the Manufacture of Roofing 
Paper. L. B. Van Nuys. W Elecn—Nov. 
30, 07. 5 figs. 1100 w. 20c. 


INDUSTRIAL TECHNOLOGY 


Hundhausen. Elek Zeit—Nov. 21, 07. 5 
figs. 2500 w. 40c. 
Brick Kilns. 


Firing Kilns by Superheated Steam. 
British Clay Wkr— Nov., 07. 2800 w. 40c. 


Colors, Matching and Measuring of. 


A Color Screen Color Meter. 
E. Ives. 
W. 60e. 


Frederick 
Jl Franklin Inst—Dec., 07. 1000 
Paper read before the Franklin 


Institute, Nov. 7, 07. Describes an instru- 

ment for matching, measuring and record- 

ing colors used in the arts and industries. 
Gas Manufacture. 

Accidents in the Manufacturing Gas In- 
dustry. Herman Russell. Prog Age—Dec. 
2, 07. 11,000 w. 20c. Paper read before 
the Michigan Gas Association. 
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Q If interested in any phase 
of the steam railway business 
send for a sample copy of 


Nil a N Ge 
Leading Railway Journal 
of the World 


After you have read 
it you will under- 
stand why a sub- 
scription 1s necessary 
if you are to keep 
fully posted on rail- 
Way progress. 
The Railway Age is 
published every Friday. 
Subscription: United 
States or Mexico,$4.00; 


Canada, $5.50; Postal 
Union Countries, $6.00 


Sample copies free on request 


THE WILSON 
COMPANY 


160 Harrison Street 
CHICAGO, ILLINOIS 


150 Nassau St.NEW YORK 


1529 Williamson Building 
CLEVELAND, OHIO 


Start the Year 


Right 


by subscribing to 


Cement 
Age 

A monthly magazine 
devoted to cement and 


its uses. Each issue 
contains: 


1. Interesting articles written by author- 
ities on every new development in concrete 
construction. 


2. Fine illustrations supplementing the 
text and giving graphic evidence of the 
growing uses of cement 


3. A summary of cement literature; de- 
partment of answers to correspondents; 
new patents issued and e live edito- 
rial comment. 


The January 
Number 


is of special value - worth 
a year's subscription alone. 


Send $1.00 NOW (Canadian 
and foreign rate $1.50), for 
1908 subscription. 


After March 1, 1908, subscrip- 
tion price will be $1.50 Domes- 
tic and $2.00 Foreign. 


Cement Age Company 
221 Fifth Ave., New York 
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Chemical Changes Occuring During Car- 
bonization in Horizontal, Inclined and Ver- 
tical Retorts. Harold G. Colman. Am Gas 
Lt Ji—Dec. 16, 07. 4500 w. 20e. Paper 
read before the Manchester and District 
Junior Gas Assn. 


The Distribution of Gas in the Suburbs 
of Paris. F. Claudet. Génie Civil—Nov. 9, 
07. 7 figs. 2500 w. 60c. 
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Vertical Gas Retorts at Cologne. Prog 
Age—Dec. 2, 07. 4 figs. 1900 W. 20c. 
Abstract of a paper read before the German 
Association of Gas Engineers. 

Kaolin. 


Mixing and Transporting Kaolin by Hy- 
draulic Process. Engg-Contr— Dec. 11, 07. 
1100 Ww. 20e. Paper read before the Am. 
Inst. of Mining Engineers. 


MARINE ENGINEERING 


Electric Ship Cranes. 
The Electric Crane Equipment of the 


“Lusitania” and the “Mauretania.” Elec 
Eng—Dec. 5, 07. 5 figs. 600 W. 40e. 
“Mauretania.” 
The Atlantic Liner “Mauretania.” Engr 
—Dec. 16, 07. 8 figs. 2300 w. 20e. De- 


scribes the steam power equipment of this 
turbine-driven quadruple-screw steamer. 


Model Basins. 


Simple Explanation of Model! Basin 
Methods. D. W. Taylor, Naval Constructor, 
U. S. A. Se Am—Dec. 7, 07. 3 figs. 2300 
W. 20c. 


Prevention of Rolling of Ships. 
On an Apparatus for Extinguishing the 


Rolling of Ships. M. Victor Cremieu. Prac 
Engr—Dec. 6, 07. 3 figs. 2000 W. 40c. 
The First Steamboat. 

Who Built the First Steamboat? C. Sey- 
mour Bullock. Cassier's Mag—Dec., 07. 
9 figs. 4000 W. 40c. 

Torpedo-Boat Destroyer. 

H. M. Torpedo-Boat Destroyer Mo- 
hawk.” Engg— Nov. 22, 07. 15 figs. 2700 
W. 40c. 


MECHANICAL ENGINEERING 


AIR MACHINERY. 
Centrifugal Air Compressors, 


Centrifugal Air Compressors for Low 
Pressures. Sanford A. Moss. Am Mach— 
Nov. 28, 07. 4 figs. 1000 w. 20c. 

Pneumatic Hammers. 

Notes on Pneumatic Hammers. A. Baril. 
Rev de Mec—Dec., 07. 30 figs. 12,000 w. 
$1.80. 

Turbo-Blowers. 

Turbo-Blowers. K. Rummel. Z V D I— 

Nov. 23, 07. 19 figs. 7000 w. 60e. De- 


scribes the Brown-Boveri-Rateau blowers 
which are driven by direct-coupled steam 
turbines of 750 HP. 


FOUNDING. 


Bench Work Equipment. 


A Foundry for Bench Work. W. J. Keep 
and Emmet Dwyer. Fndry—Dec., 07. 2 
figs. 1300 w. 20c. Describes the recon- 
struction of the foundry of the Michigan 
Stove Co., an ideal plant for stove plate. 
Presented at the Dec., 07, meeting of the 
American Society of Mechanical Engineers. 


Blowers for Foundries. 


Blast for Cupolas. E. L. Rhead. Mech 
Engr—Nov. 30, 07. 12 figs. 2700 w. 
40c. 

Foundry Blower Practice. Walter B. 
Snow. Fndry—Dec., 07. 9 figs. 3200 w. 
20e. Describes recent developments in fan 


and blower construction; comparison of the 
types, melting ratios, etc. Read at the 


. 


Dec., 07, meeting of the American Society 
of Mechanical Engineers. 


Brass Foundry. 


The Brass Foundry. W. S. Quigley. Met 
Indus—Dec., 07. 1900 w. 20c. Abstract 
of a paper read before the New York Rail- 
road Club, Nov. 15, 07. Describes modern 
methods of melting and handling material. 


The Jobbing Brass Foundry.—II. J. F. 
Buchanan. Fndry— Dec., 07. 15 figs. 1600 
w. 20c. 


Cost System for Jobbing Foundries. 


A Uniform Cost System for 
Foundries. James S. Stirling. Ir Age— 
Dec. 12, 07. 4100 w. 20c. Paper read 
before the American Foundrymen’s Asso- 
ciation, Dec. 4, 07, embodying recommen- 
dations of the Jobbing Founders’ Associa- 
tion. 


Fluxes for Soft Metals. 
The Choice and Use of Fluxes for Soft 


Jobbing 


Metals. Mech Engr—Dec. 7, 07. 4000 w. 
40c. Reprint of article in the Brass 
World.“ 

Foundations for Foundries. 

Erecting Foundry Foundations. J. A. 
Pratt. Machy— Dec., 07. 12 figs. 3100 w. 
40c. 

Foundry Design. 

Foundry Design and Equipment. A. B. 
Bellamy. Mech Engr—Nov. 16, 07. 10 
figs. 5500 w. 40c. 
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The Scientific American 


promptly chronicles every item of news concerning 


The Industrial Development of the World 


T is unique among periodical literature because of the authoritative infor- 
Mation it contains 8 cannot be found elsewhere regarding Scientific, 
Mechanical and Engineering Progress. It is a favorite in the Home because 
its news of the great achievements of the day is popularly and practically 
told, thus interesting the entire family. In a word, the Scientific American 
is a distinctively American Weekly for the enlightened American at home 


or abroad. Subscription price, $3 per year to any address in the United States. 
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Valuable Books F R E E to New Subscribers 


SCIENTIFIC AMERICAN REFERENCE BOOK, by Albert A. 
Hopkins and A. Russell Bond. 12mo, 516 pages. “Is a veritable gold 
mine of knowledge on almost every conceivable subject under the sun.” 


— Pittsburgh Post. 


SCIENTIFIC AMERICAN BOY, by A. 
Russell Bond. 12mo, 320 pages. “ The book is a 
volume of practical directions by means of which 
the outdoor boy can fit himself out for all kinds 
of sport.. New York Times. 

HOME MECHANICS FOR AMATEURS, 
by George M. Hopkins. 12mo, 370 pages. “The 
book may be commended for its practicability and 
suggestiveness.” —New York Tribune. 


The books are beautifully and substantially bound 
in cloth, and cannot be purchased at bookstores for 


less than $1.50 each. 


Address MUNN & COMPANY, No. 353 Broadway, New York 


OUR OFFER 


F YOU will send us 
$3.00 in payment for 

a new subscription for 
one year commencing 
January 1, 1908, we will 
send you any one of the 


books absolutely free, and 
also send you the remain- 
ing issues of the “ Scien- 
tific American” for the 
year 1907 from the time 
your order is received 
without additional cost. 
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Machine Molding. 


Modern Machine-molding Practice. 
Campbell. Am Mach — Dec. 12, 07. 10 
figs. 2500 w. 20e. Describes the machines 
and methods used in producing wheels for 
agricultural machinery in large quantities 
and at low cost. 


Melting Iron. 


Foundry Cupola and Iron Mixtures. W. J. 
Keep. Fndry—Dec., 07. 6000 w. 20e. 
Discusses scientific methods of melting iron 
and the calculation of mixtures. Presented 
at the Dec., 07, meeting of the American 
Society of Mechanical Engineers. 


G. P. 


Melting Iron for Foundry Purposes.— 
III. E. L. Rhead. Mech Engr—Novy. 16, 
07. 1 fig. 3500 W. 40c. 


Molding Sand. 


Mechanically Treated Molding Sand. 
exander E. Outerbridge, Jr. Fndry— Dec., 
07. 5 figs. 2500 w. 20e. Describes the 
latter-day method of mixing sand for the 


Al- 


foundry and core room by means of the. 


centrifugal machine. Read at the Dec., 07, 
meeting of the American Society of Mechan- 
ical Engineers. 


Patterns. 


Patterns for Repetition Work.—I. E. H. 
Berry. Fndry—Dec., 07. 25 figs. 4500 
w. 20c. Describes the construction of 


patterns that are to be used continuously 
in the foundry. 


Pipe Founding. 


The Manufacture of Cast Iron Pipe. 
Fndry—Dec., 07. 19 figs. 2700 w. 20c. 
Describes the continuous process of making 
pipe in the largest pipe foundry in the 
world, at Scottdale, Pa. 


Steel Founding. 


Converter vs. Small Open-Hearth.—HII. 
W. M. Carr. Fndry—Dec., 07. 1300 w. 
20e. Discusses the advantages and disad- 
vantages of the converter and continuous 


operations in steel foundries. 


HEATING AND VENTILATION. 
Air, Purification of. 


Air Washing and Humidifying and Some 
of Its Applications to Industrial Purposes. 
W. A. Rowe. Engr—Dec. 2, 07. 4 figs. 
2700 W. 20c. Paper read before the Ohio 
Society of Mechanical, Electrical and Steam 
Engineers. 


Direct and Indirect Heating. 


Important Difference Between Direct and 
Indirect Heating. R. S. Thompson. Met 
Wkr—Dec. 14, 07. 1600 w. 20c. $ 


Heating Factories. 

Modern Methods of Heating Industrial 
Buildings. E. Newton. Wood Craft—Dec., 
07. 2 figs. 1900 w. 20c. 

Hot Water Heating System. 


Modern Methods of Heating and Ventila- 
tion. A. G. King. Arch & Bldrs Mag— 
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Nov., 07. 8 figs. 1600 w. 40c. VII. Ac- 
celerated System of Hot Water Heating. 


Schoolhouse Heating. 


A Mechanical Furnace System. Met Wkr 
—Dec. 14, 07. 5 figs. 1200 w. 20c. De- 
scribes a method of fan furnace heating in a 
school building. 


Heating and Ventilation of a Schoolhouse. 
Charles I. Hubbard. Met Wkr—Nov. 30, 
07. 18 figs. 2000 w. 20c. Describes the 
heating and ventilation system of a typical 
city high-school of large size. 


Steam Heating, Air Valves in. 


Air Valves for Steam Heating Systems. 
W. H. Wakeman. Dom Engg—Nov. 23, 07. 
6 figs. 1800 W. 20c. 


HOISTING AND HANDLING MACHINERY. 
Cableway. 


An Ingenious Cableway in which the Sag 
in the Cable is Practically Eliminated by 
Oscillating Towers, and Its Application to 
Contract Work, ete. Engg-Contr—Nov. 13, 
07. 1 fig. 500 w. 20c. 


Cranes. 
Design of Light Structural Jib Cranes. 


W. H. Butz. Machy— Dec., 07. 2 figs. 2400 
W. 40c. ö 
Electric Cranes. H. H. Broughton. 


Eleen— Nov. 22, 07. 7 figs. 2000 w. 40c. 
Serial: This installment treats of the brakes 
used in connection with crane motors. 


Hydraulic Elevator. 
The Hydraulic Elevator.—XII. W. Baxter, 
Jr. Power—Dec., 07. 24 figs. 2000 w. 
40c. Describes the ‘‘pushing”’ type of hori- 
zontal elevators, giving details of operations 
and construction of valve and parts. 


Mine Hoisting. 


Report of the Transvaal Commission on 
the Use of Winding Ropes, Safety Catches 


and Appliances in Mine Shafts. Eng News 
— Dec. 5, 07. 8 figs. 7000 w. 20c. Con- 
cluded. 


HYDRAULIC POWER PLANTS. 


Accumulators, Design of. 


The Design of Hydraulic Accumulators. 
N. S. Trustrum. Prac Engr— Nov. 29, 07. 
5 figs. 2300 w. 40c. Gives the formulas 
used and an example of their application. 


Centrifugal Pumps. 


Centrifugal Pumps. E. F. Doty. Engr— 
Dec. 2, 07. 2200 w. 20c. Discusses the 
relative advantages of centrifugal and re- 
ciprocating pumps for domestic water sup- 
ply. 

Electric Pumping Plants. 


An Electric Pumping Plant. E. H. Ship- 
man. Mun Engg—Dec., 07. 700. w. 40c. 
Describes a plant furnishing a supply of 2 
to 2% million gallons a day to large rail- 
road shops and for locomotives in service. 
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(ANADIAN MACHINERY 


„9 MANUFACTURING NEWS ~~ 


@Circulates in every province of the Dominion. 


Read by Proprietors, Managers, Superintendents, Foremen 
and Engineers of Manufacturing and other Industrial Estab- 
lishments, | 

—men who must be consulted when machinery, power equipment 
and supplies, and foundry equipment are to be bought. 


Is the most influential and widely read industrial paper of 
Canada. | 


To have your campaign cover this important market, include 


CANADIAN MACHINERY 


Post card will bring sample copy and rates. 


THE MacLEAN PUBLISHING COMPANY, Limited 


Montreal Toronto Winnipeg 


YOUR OPPORTUNITY 


May be among the thousands of high grade positions now open at our 12 offices. 
On’t miss your opportunity. Thousands of men who have secured positions 

through Hapgoods know that it pays to insure against /oss of opportunity. Why 
On ’t you get in line for advancement ? 


IF YOU KNEW 


that a letter of inquiry would bring you information worth hundreds of dollars, 
WOuld you hesitate to ask for particulars ? Our booklet tells how we find right places 
Or right men. It will tell you how to secure a position paying a larger salary than 
our present one. Among the positions for which we need men are the following: 
Advertising Manager, $2,500 ; Sales Manager, $4,000; General Manager, $5,000 ; 
Writer, $1,300; Auditor, $3,500; Engineer, $2,000. Sample copy of 
OPPORTUNITIES, our monthly publication, mailed free, if you write to-day 
Stating age and experience. 


HAPGOODS 


The National Organization of Brain Brokers 
305 BROADWAY NEW YORK 
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Electrically-Operated Pumping Plants. T. 
L. Kolkin. Elec Rev (Lond)—Dec. 6, 07. 
1600 w. 40c. Discusses the advantages of 


electrically-operated turbine and ram pumps. 


Hydro-Electric Plants. 


The Chattanooga & Tennessee River 
Power Company’s Plant. Howard Egleston. 
Eng Rec—Dec. 7, 07. 7 figs. 1300 w. 
20c. 

The Great Falls Power Plant of the 
Southern Power Co. L. T. Peck. El JI — 
Dec., 07. 8 figs. 5600 w. 20c. Describes 
one of the stations of 200,000 K.W. sys- 
tem in N. C. and S. C. 

The Power Plant at Necaxa, 
Engr (Lond)—Nov. 29, 07. 5 figs. 
W. 40c. 

The Tusciano (Italy) Hydraulic Plant. 
El Rev—Nov. 30, 07. 4 figs. 2400 w. 
20c. 


Impulse Wheel Tests. 
Tests of a 12-Inch Doble Water-Wheel. 


A. L. Westcott. Power—Dec., 07. 8 figs. 
900 w. 40c. 


Mexico. 
3300 


INTERNAL-COMBUSTION ENGINES. 


Oil Motor. 
Oil Motor for Agricultural Purposes. 
Engg—Nov. 29, 07. 5 figs. 2400 w. 40c. 


Describes a combined portable and traction 
engine operating on oil. 


Producer Gas. 


Producer Gas in Refrigeration. Ellis L. 
Phillips. Ice and Refrig—Dec., 07. 11 
figs. 1200 w. 40c. Paper read before the 


Eastern Ice Assn., Nov. 7, 07. 


Test of a Producer-Gas Pumping Unit. 
C. H. Johnson and A. L. Sparrow. Engr— 
Dec. 2, 07. 5 figs. 1400 w. 20c. De- 
scribes methods used, and gives results. 


MACHINE PARTS. 
Belts. 


The Proper Care of Belts in the Shop. 
William H. Taylor. Am Mach—Dec. 5, 07. 
4 figs. 2200 w. 20c. 


Cams, Layout of. 

Laying Out Automatic Screw-Machine 
Cams. F. E. Anthony. Am Mach—Dec. 5, 
07. 6 figs. 4400 w. 20c. Describes 
method of laying out the cams -on the 
Brown & Sharpe Automatic for operating 
the turret and cross slides. 


Lubrication. 

Friction and Lubrication. Dr. J. T. 
Nicolson. Mech Wid.—I. Nov. 29, 07. 5 
figs. 3200 w. 40c. Paper read before the 
Manchester Association of Engineers, 


Roller Bearings. 
Salient Principles of Roller Bearings. J. 
F. Springer. Power—Dec., 07. 8 figs. 3400 
w. 40c. Discusses the practical difference 
between straight and tapered types—the 
need of separation of rollers and how best 
to accomplish it. 
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Test of Bearings—Hyatt Roller vs. Bab- 
bitted. L. P. Alford. Am Mach—Dec. 12, 
07. 3 figs. 1500 w. 20c. Gives details of 
a comparative test which showed an excel- 
lent saving in friction for the former. 


Tumbler Gearing. 


Tumbler Gear 
Machy—Dec., 07. 


John Edgar. 
2300 w. 40c. 


Design. 
7 figs. 


MECHANICS. 
Gyroscope. 

Rifled Artillery. I. A. G. Greenhill. Engr 
(Lond)—Nov. 22, 07. 2 figs. 3500 w. 
40c. Discusses the fundamental principles 
of the gyroscope. 


Rupture of Boiler Plates. 
The Present Status of the Question of 


Rupture of Boiler Plates. R. Haumann. 
Z V D I—Dec. 15, 07. 8400 w. 60c. 


METAL WORKING. 


Alloy Steels, Working of. 


Metals and Alloys. Min Jl—Nov. 23, 07. 
3100 w. 40c. Describes the chief methods 
used in analyzing alloys and metals and in 
working special steels. 


Die-Sinking Machines. 


Die-Sinking and Engraving Machines. 
Engg—Nov. 22, 07. 6 figs. 1300 w. 40c. 


Drilling. 


Drill Heads for Closely Spaced Holes. Am 
Mach—Dec. 12, 07. 8 figs. 1300 w. 20c. 
Describes a novel mechanism for driving 
any number of drills very close together. 


Locating and Boring Holes in Drill Jigs. 
—II. C. L. Goodrich. Am Mach—Nov. 28, 
07. 18 figs. 1900 w. 20e. Discusses the 
use of accurately sized disks in close jig 
work, and the application of special meth- 
ods to larger jigs. 


Floor Plate Work. 


Machine Operations Over Iron Floor 
Plates. John Ridel. Am Mach Nov. 28, 
07. 17 figs. 2100 w. 20c. Describes the 


use of over 50 portable tools on floor plates 
and a new rail floor construction. 


Hardening and Tapering. 


Distortion of Steel in Hardening. C. U. 
Scott. Am Mach—Dec. 5, 07. 900 w. 20c. 

Hardening and Tempering High-Speed 
Steel. James Steele. So Machy—Dec., 07. 
$000 W. 20c. 


High-Speed vs. Carbon Steel. 


A Comparison of the Productive Values 
of High-Speed Tool Steels and Carbon 
Steels. George Bilham. Am Mach—Dec. 
12, 07. 4 figs. 2400 W. 20c. 


Microscope, Its Use in the Tool Room. 
The Microscope in the Tool Room. F. A. 
Stanley. Am Mach—Dec. 12, 07. 17 figs. 
2600 w. 20c. 
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The Clipper Clip 


Elis triangular shape prevents entangling 
and gives three times the capacity of any other 
Clip for attaching papers together. 


Rest and Cheapest. All Stationers. 
Brass or Steel. Send 10c. for Box of 100. 


Clipper Manufacturing Company 
403 West 124th Street, New York, U. S. A. The MOGUL CLIP, Box of 50 ter is Coats 


a TO BOOK BUYERS a 


E have just issued a new 112-page catalogue of re- 
cently published Scientific and Mechanical Books, 
which we will mail free to any address on application. 


MUNN & COMPANY 


Publishers of SCIENTIFIC AMERICAN 
353 BROADWAY NEW YORK 


The Latest ! 


A Serial Sequel to 
Gilleties Cost Data 


Those of the 10,000 purchasers of Gillette's Hand Book of Cost Data 
ave not already subscribed for Eng inceringę- Contracting will do well to 
5 for a sample copy, for the articles on METHODS AND COSTS in 
Th NEE neering-Contracting ’’ really form a serial sequel to Gillette's Cost Data.“ 
Sse who have not already purchased Gillette's Cost Data (600 pages of 
costs for $4) will also do well to send for sample copies of “ Engineering- 
"tracting,’’ for they will learn what Gillette's Cost Data is like. Mr. Gillette 
nas recently completed his appraisal of all the railways in the State of Washington 
„Property worth a quarter of a billion dollars—and now, as managing editor of 
Nncering- Contracting, he is writing a series of articles covering the cost of 
every item of railway construction. Mr. Daniel J. Hauer, as editor of the Earth 
and Rock Section of nugincering- Contracting, is giving new and valuable 
Matter on economic methods of excavation and itemized costs. The paper can 
best be judged by sample copies, which we will gladly send. Since Engineering 
vorld“ was purchased and absorbed by Eng incering- Contracting, the subscrip- 
tion rate has been $2 a year (52 issues), but for the next few weeks a year’s 
Subscription may be had for $1; Canadian subscription, $2. Send for sample copies. 


ENGINEERING-CONTRACTING 
353 Dearborn Street, Chicago, Iil. 


who h 
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Milling. 

Economical Jig Work on the Milling Ma- 
chine. E. A. Johnson. Am Mach—Nov. 28, 
07. 8 figs. 1300 W. 20c. Describes the 
use Of verniers attached to the machine and 
a proper tool equipment for locating and 
boring holes in drill jigs. 

Milling Machines. Engr (Lond)—Nov. 
22, 07. 72 figs. 20,000 W. 40c. A 20- 
page supplement describing a large number 
of recent English machines. 

Pipe Machinery. $ 

Derivation of the Cross-Roll Curve. Ul- 
rich Peters. Machy—Dec., 07. 1 fig. 800 
w. 40c. Gives practical method of con- 
structing the curve on the rolls on cross- 
roll machines, which are used for smooth- 
ing and rounding pipe. 


Planers, Fly Wheels for. 


On Determining Size of Fly Wheels for 


Motor-Driven Planers. W. Owen. Machy 
—Dec., 07. 1400 w. 40c. 
Pyrometry, Industrial. 

Measuring Industrial Temperatures. 
Thomas T. Read. Min and Sc Pr— Oct. 7, 
07. 4 figs. 2900 w. 20c. Discusses mod- 
ern pyrometers and their uses. 

Reamers. 

Reamers. Erik Oberg. Machy— Dec., 
07. 6 figs. 2500 w. 40c. V.— Pipe Ream- 
ers. 


Speed Indicators. 
Speed Indicators. Rev de Mec—Nov., 07. 
68 figs. 10,000 w. $1.80. Describes and 
illustrates a large number of devices for 
measuring the speed of machinery. 


Tinning of Metals. 
Tinning of Metals. Mech Engr—Nov. 16, 
07. 5600 W. Nov. 23. 3800 w. Each, 
40c. Abstract of special government re- 
port on dangerous and injurious processes 
in the coating of metal with lead or mix- 
ture of lead and tin. 


Wire-Drawing Machines. 

Modern Practice in Wire-Drawing Ma- 
chines.— III. Engg—Nov. 29, 07. 3 figs. 
2400 w. 40c. Discusses the dies used and 
the general arrangement of a wire-drawing 
plant. l 


REFRIGERATION. 
Ammonia, 


Best Methods of Detecting Impurities in 
Ammonia in Refrigerating Plants. John C. 
Sparks. Ice and Refrig—Dec., 07. 1100 
w. 40c. Read before Am. Soc. Refriger- 
ating Engineers, Dec. 2, 07. 


Brine. 
Anti-Freezing Cooling Solutions. Howard 
Greene. Motor—Dec., 07. 1900 w. 20c. 
Overhauling an Ice Plant. W. S. Luck- 
enbach. Engr—Dec. 16, 07. 1 fig. 1900 
w. 20c. Discusses brine circulation and 
other practical points. 
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Car Refrigeration. 


Mechanical Refrigeration as Adapted to 
Railway Transportation. Joseph H. Hart. 
Eng Mag—Dec., 07. 2900 w. 40c. 


Compression System. 


Mechanical Production of Low Tempera- 
tures Sydney F. Walker. Power—Dec., 
07. 3 figs. 2900 w. 40c. Gives a simple 
explanation of the compression refrigera- 
tion system. 


Advantages of the Wet Compression Sys- 
tem. Carl W. Vollmann. Ice and Refrig 
— Dec., 07. 900 w. 40c. Read before Am. 
Soc. Refrigerating Engineers, Dec. 2, 07. 


Cooling Towers. 


Cooling Towers in Refrigerating Plants. 
B. Franklin Hart, Jr. Ice and Refrig— 
Dec., 07. 2300 w. 40c. Paper read before 
the Eastern Ice Assn., Nov. 7, 07. 


Fuels for Ice Plants. 


The Best Fuel to be Used in the Manu- 
facture of Ice. C. J. Pope. Ice and Refrig 
—Dec., 07. 1400 w. 40c. Paper read be- 
fore the Eastern Ice Assn., Nov. 7, 07. 


Heat Transfer. 


Heat Transfer in Coolers and Condensers 
of the Double Pipe Type. R. L. Shipman. 
Ice and Refrig—Dec., 07. 7 figs. 1700 w. 
40c. Rear before Am. Soc. Refrigerating 
Engineers, Dec. 2, 07. 

Refrigeration. Sidney F. Walker. Mech 
Wid—-Dee. 6, 07. 2500 W. 20c. 11.— 
Quantities of heat to be extracted from a 
cold store. 


Plate Ice Manufacture. 


Experiences in the Manufacture of Plate 
Ice. Irving Warner. Ice and Refrig—Dec., 
07. 2000 W. 40c. Read before Am. Soc. 
Refrigerating Engineers, Dec. 2, 07. 


Vacuum System of Ice-Making. 


The Vacuum System of Ice-Making. John 
Patten. Ice and Refrig—Dec., 07. 3 figs. 
2600 w. 40c. Paper read before the East- 
ern Ice Assn., Nov. 7, 07. 


SHOPS AND BUILDINGS. 
Arrangement of Buildings. 


General Arrangement of Manufacturing 
Buildings. Oscar E. Perrigo. Ir Tr Rev 
Dec. 5, 07. 5 figs. 2700 w. 20c. Third 
of a series of articles on shop management 
and cost keeping. 


STEAM POWER PLANTS. 


Entropy Diagram, Application of. 


Application of the Entropy Diagram. 
Sidney A. Reeve. Power—Dec., 07. 4 
figs. 4300 W. 40e. Explains its use for 
computing available work and for obtaining 
a clear idea of any kind of action in or upon 
steam. 


Exhaust Ilbow Layout. 
Layout of ar Exhaust Elbow. 
Maker——Dec., 07. 9 figs. 2700 w. 


Boiler 
20c. 
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Architectural Books 


Architectural Books 


Send for STUDENT'S & DRAFTSMAN'S Library Club 
Catalogue. (Small monthly payments.) 

Also General Catalogue of Architectural, Building and 
Technical Books. 

Sample copy of Architects’ & Builders’ Magazine sent 


on request. 
WM. T. COMSTOCK, Publisher, 
23 Warren St., NEW YORK. 


Miscellaneous Books 


LIBRARIES AND TECHNICAL SOCIETIES. 


What offers for a complete set of Engineering News— 
1874-1907, including Indexes, 1890-1899 and 1900-1904— 
all bound? A very rare and valuable set. ‘‘Norcross,”’ 
care The Engineering Digest. 


Switches and Turnouts 


dy 
Howard Chapin Ives 
Pamphlet—40 pages, 25 flgures—50 cents postpaid. 
For sale by J. D. Williams, 
Worcester Polytechnic Institute, Worcester, Mass. 


Civil Engineers 
Robert McF. Doble, 


Consulting and Supervising Engineer. 
Expert in Hydro-Electric Power Development. 


COLORADO SPRINGS, COLORADO. 


H. F. Danham, 


Consulting Civil Engineer. 
Long Distance Telephone, 6150 Cortlandt.“ 
220 Broadway (St. Paul Bldg.), NEW YORK. 


Peter Moller, C. E., 


Consulting Civil Engineer. 
Bridge Design and Steel Constructions. 
Calculations. 


32 Park Place, R. 39, NEW YORK CITY. 


Alexander Potter, C. E., 


Hydraulic Engineer and Sanitary Expert. 
143 Liberty Street, NEW YORK CITY. 
Sewerage and Sewage Disposal, 
Water Supply and Purification. 
Water and Electric Power. 
Valuations of Existing Plants—Expert Testimony—Plans 
and Estimates. 


C. L. Simkins 


Civil Engineer. 


Specialty, Designing and Superintending the Con- 
struction of Reinforced-Concrete Bridges, Dams, Founda- 
tlons and Sewers. 


169 Parish St., BATTLE CREEK, MICH. 


C. A. P. Turner 
M. Am. Soc. C. E., Consulting Engineer. 


Bridges, Buildings, Manufacturing Plants. 
Reinforced Concrete Construction a Speclalty. 


816-818 Phoenix Bldg., MINNEAPOLIS, MINN. 


W. W. Young, 


Consulting Engineer. 


Examinations, 
Reports. 


Estimates, Financial and Engineering 


Box 199 Gen. P. O. 
St. Paul Bldg., NEW YORK. 


Contractors 


THE ARNOLD COMPANY 


ENGINEERS- CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
ISI} LASALLE STREET 
CHICAGO 


Fayette Engineering & Contracting Co., 
Civil, Mining and Contracting Engineers. 


Herbert M. Crawford. 
L. C. Mechling. 
E. L. Zearley. 


Specialties: Construction of Coal and Coke Plants and 
the Development of Coa: Properties. 
UNIONTOWN, PA. 


Rranch Office. RROWNSVILLE. PA. 


Battle Creek Bridge Co. 
ENGINEERS AND CONTRACTORS 


Reinforced Concrete Bridges 
Also Steel and Wooden Bridges, Pile Driving 
Foundations, Plans, ete. 


BATTLE CREEK, MICH. 


Situations Wanted 


Until further notice we will publish without charge 
advertisements from our regular subscribers who seek 
employment. Make them brief. Replies may be sent in 
our care. The charge to others is two cents a word. 


GRADUATE CIVIL ENGINEER open for engagement, 
Railway Maintenance, Construction and Track Elevation 
experience. Understand thoroughly the design of railway 
terminals; also electric work in connection with electric 
traction. Experience with hydro-electric power plants, 
pipe lines and sewers. Address C. P. K., care The En- 
gineering Digest. 


LOCATING ENGINEER.—At present an Assistant En- 
gineer on an Eastern trunk line. Ten years’ experience in 
Railway Location, City Surveying and general engineer- 
ing. Good draftsman. References. Seeking employment 
owing to reduction of forces. Prefer location East or 
South. Tropical experience. Address F. W. T., care 
The Engineering Digest. 
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Fuels. 
Coalite Patents. Mech Engr—Dec. 7, 07. 
1800 W. 40c. Gives text of patents issued 


on this new smokeless fuel. 


Pulverized Coal and its Industrial Appli- 
cations. W. D. Ennis. Eng Mag—Dec., 07. 
17 figs. 5000 W. 40e. 


Technical Aspects of Oil as Fuel.—III. 
F. E. Junge. Power—Dec., 07. 2 figs. 
4400 w. e. Discusses the use of coai-tar 
Oils in engines of the Diesel and similar 
types; the supplanting of gasolene; benzol; 
charucteristics and use of tar oils. 


Lap Joints in Boilers. 


Lap Joints. W. E. O'Connor. 
Maker — Dec., 0% 3 figs. 1600 w. 


Pipe Coverings. 
A Laboratory Test for Heat Insulating 


Materials Charles R. Darling. Engg— 
Dec. 6, 07. 1 fig. 2300 w. 40c. 


The Protection of Steam Pipes from Ac- 
cident. Arthur Herschmann. Eng Mag— 
Dec., 07. 7 figs. 2200 w. 40c. 


Power-Plant Design. 


The Ratio of Heating Surface to Grate 
Surface as a Factor in Power-Plant Design. 
W. S. Finlay. Proc Am. Inst. E. E., Nov., 
07. 8 figs. 2400 w. 80c. Paper read be- 
fore the Am. Inst. of E. E., New York, Dec. 
13, 07. 


Separators. 

Value of Separators. T. E. O'Donnell. 
Engr—Dec. 16, 07. 9 figs. 2000 w. 20c. 
Discusses the practical value and usefulness 
of steam sepzrators in all ordinary steam 
plants. 


Boiler 
200. 


Steam - Power Plants. 


Mechanical Plant of the Brooklyn Insti- 
tute Building.—I. Eng Rec— Dec. 14, 07. 
4 figs. 4400 W. 20c. 

New Mechanical Equipment of the En- 
larged Tribune Building, New York. Eng 
Rec—-Noyv. 30, 07. 2 figs. 5000 w. 20e. 

Steam Auxiliary to Hydro-Electric Sta- 
tion. Wm. Lee Church. Elec Wid—-Dec. 
7, 07. 1 fig. 1700 w. 20c. 


The Power Plant of tne Commercial Na- 
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figs. 2400 W. 20c. Describes the fire-tube 
boilers, vertical compound generating units 
and Corliss pumping engines used. 

Steam Turbines. 

Design of a 400-Kilowatt Reaction Tur- 
bine. Henry F. Schmidt. Engr—Dec 16, 
07. 10 figs. 2000 w. 20c. Gives methods 
utilizing curves which eliminate all mathe- 
matical work except the simplest. 

Lubrication of Bearings of Steam Tur- 
bines. Edward Russell. Power—Dec., 07. 
900 w. 40c. 

Practical Side of Steam-Turbine Opera- 
tion. W. J. Kennedy. Power—Dec., 07. 
1 fig. 2600 W. 40c. Gives results of three 
years’ experience in a large central station. 

Steam-Turbine Construction.—II. T 


Franklin. Mech Wld—Nov. 29, 07. 6 figs. 
1100 w. 40c. 

Supplying Oil to Turbines. Thomas 
Franklin. Mech Wld—Nov. 22, 07. < figs. 
1800 w. 20c. 


The Dake Steam Turbine. Power—Dec., 
07. 8 figs. 700 w. 40c. Describes a turbine in 
which the steam is made to repeat its action 
upon the bucket of the same wheel, as in 
the Riedier-Stumpf type. 


The Hamilton-Holzwarth Turbine. Power 
—Dec., 07. 13 figs. 2000 w. 40c. De- 
scribes a new axial-flow action turbine oper- 
ating under successive stages of stenm ex- 
pansion. 


The Zvonicek Steam Turbine. Elek u 
Masch-—Nov, 24, 07. 6 figs. 2000 w. 60c. 
Describes a new multistage reaction steam 
turbine. 


Superheated Steam Fittings. 


Fittings for Superheated Steam. August 
H. Kruesi. W Elecn—Dec. 7, 07. 2200 w. 
20c. Paper read at the annual meeting of 
the Association of Edison Illuminating Com- 
panies at Hot Springs, Va., Sept. 10-12, 07. 


MISCELLANEOUS. 


Photographing Machinery. 
Shop Photography. Machy—Dec., 07. 14 


tional Bank Building. Engr—Dec. 2, 07. 11 figs. 3200 w. 40c. 
METALLURGY 
COKE. Refining. 


Koppers Coke Over. 
The Koppers Coke Oven. Ir Age—Dec. 
12, 07. 11 figs. 2500 w. 20c. Describes 
two types of German coke ovens operated by 
waste gases and in which the heat is readily 
controllable. 
COPPER. 
Classifying Ore with Jigs. 
Jigs as Classifiers in Ore Dressing. J. T. 
Glidden. Eng and Min Jl—Dec. 7, 07. 600 
W. 20¢. 


Notes on Copper. A. Humboldt Sexton. 


Mech Eng- Nov. 23, 07. 3 figs. 4000 w. 
Dec. 7, 4700 w. Each, 40c. XI. — Refining 


Copper. XII. — Wet or Leaching Processes. 


Smelter Smoke Problem. 


Smelter Smoke, with a Discussion on 
Methods for Lessening its Injurious Effects. 
L. S. Austin. Min and Sc Pr Nov. 23, 07 
3400 w. 20c. 
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Technical Education 


Armour Institute of Technology 
CHICAGO, ILLINOIS. 


Courses in Electrical, Mechanical, Civil, Chemical and 
Fire Protection Engineering and Architecture. Com- 
pletely equipped laboratories in all departments. 


Year-book sent on application. 


Clarkson School of Technology. 


Thomas S. Clarkson Memorial, Potsdam, N. Y. 
Organized under charter of the University of the State 
of New York. Courses leading to degrees of Bachelor 
of Science in Chemical, Civil, Electrical and Mechanical 
Engineering. comprising four years of thorough training 
and resident college work in theory and practice of engi- 
neering. The Clarkson Bulletin, published quarterly, 


mailed on application. 
WM. 8. ALDRICH, Director. 


College of Engineering, 


OHIO NORTHERN UNIVERSITY, ADA, OHIO. 


Courses in Civil, Mechanical, Electrical, Mining, Sani- 
tary, Municipal, Architecture. 
THOROUGH. PRACTICAL. ECONOMICAL 


No time limit for 
We give students 


School in session the entire year. 
graduation. No fees. Enter any time. 
what they need, when they need it. 

For pamphlet, catalogue, or information, address, 

THOS. J. SMULL, Dean. 


Lehigh University, 
SOUTH BETHLEHEM, PA. 


HENRY S. DRINKER, President. 


Courses in Civil, Mechanical, Mining, Metallurgical, 
Electrical, and Chemical Engineering, in Electrometal- 
lurgy and Chemistry. Also Classical and Literary Courses. 

For further information, for Registers of the University, 
and for descriptive circulars of the different courses, 
address THE REGISTRAR. 


Rensselaer Polytechnic Institute, 
TROY, N. Y. 


A SCHOOL OF ENGINEERING AND SCIENCE. 
Roads, Railroads, Bridges, Roofs, Arches, Dams, Steam 
Engines, Electric Engines, Dynamos, Turbines, Founda- 
tions, Water-Works, Tunnels, Sewers, Rivers, Canals, 
Chemical Analysis, Mineralogy, Metallurgy, Assaying. 
For catalogue or other information, address, 
PALMER C. RICKETTS, President. 


Rose Polytechnic Institute, 
TERRE HAUTE, IND. 


Courses in Mechanical, Electrical and Civil Engineering, 
Architecture and Chemistry. Extensive Shops. Com- 
pletely equipped Laboratories in all Departments. Ex- 
penses low. 

For catalogue or special information, address, 


C. L. MEES, Prestae.it. 


Testing Laboratories 


Dr. Peter T. Austen, F. C. S. 
Consulting Chemist and Expert 


Remedying Defects in Processes. Improving and In- 
venting Processes. Improving Quality and. Yield of 
Products. Testing and Reporting on New Processes. 
Manufacturers’ Wants and Problems. Utilizing Wastes 
and By-Products. Softening and Purifying Water Supply. 
Reducing Manufacturing Costs. Experimental Tests and 
Investigations. 89 Pine St., NEW YORK. 


The Industrial Laboratories 


No. 164 Front Street, 
New York City. 
Consulting and Analytical Chemists. 
Design and Supervise Construction of Chemical Plants. 
Furnish Advice Wherever Chemicals are Made or Used. 


J. E. TEEPLE, Ph. D., Director 


Michigan Technical Laboratory 


Testing. Consulting and Analytical Chemists. 
Analyses and Reports made in all Branches of Indus- 
trial Chemistry. Expert Assistance in all Branches of 
Chemical Engineering. 


58-60 Lafayette Boulevard, DETROIT, MICH. 


Ten Minutes 
A Month 


Clarence E. Kline 
Manayer 


Richard K. Meade M ea d e 
Testing Laboratories 


Experts on Portland Cement 
and Concrete 


Cement Inspection and Tesis 


Mill Inspection, Standard Tests, 
Expert Opinions, Chemical Analy- 
ses, Scientific Investigations. 


NAZARETH, PENNSYLVANIA 


ANALYSIS DISCLOSES 
NATURE'S SECRETS 


Industrial products examined 
and working formulas provided. 
Processes improved, Counsel § 
and expert evidence, Assay of ores, alloys, 
water and fuels, etc. Inventors assisted. 
Instruction. Established 1882. 


MONADNOCK LABORATORIES, CHICAGO. 


is all that is necessary to learn what articles of specific interest in ycur line 
have appeared during the previcus month in the technical sericdicals cf 


merica ard Europe. The Engineering Digest in each issue pives a classified 
descriptive listing of all articles of importance appearirg in the current tech- 
nical press, all brought down to the first of the month of issue. Consult It. 
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Vacuum Separating Process. 


The Elmore Vacuum Process at Dolcoath. 
Edward Walker. Eng and Min Jl—Dec. 14, 
07. 5 figs. 2100 w. 20c. Describes the 
successful separation of the complex tin- 
copper-tungsten ores of Cornwall, hereto- 
fore treated with difficulty. 


GOLD. 
Cyaniding. 
A Cheap Cyanide Plant. Chas. Hunter. 
Min Wld—Dec. 14, 07. 1000 w. 20c. Ab- 


stract of paper read before the Inst. of Min. 
and Met. 


Cyanidation with the Brown Vat. Fran- 
cis Narvaez. Min and Sc Pr—Nov. 30, 07. 
1 fig. 100 w. 20c. 


History of Cyanidation. Philip Argall. 
Min and Sc Pr— Nov. 23, 07. 3600 w. Nov. 
30, 4200 w. Each, 20c. Paper read before 
the Colorado Scientific Society, Nov. 2, 07. 


Sliming. 
Slime Agitation by Compressed Air. 
G. Lyle. Min Rep—Nov. 21, 07. 
1200 w. 20c. 


Sliming Ore for Cyanidation. Mark R. 
Lamb. Min and Sc Pr—Nov. 23, 07. 1000 
w. 20c. 


Waste Heat in Slime Settlement. E. J. 
Laschinger. Min Wld—Dec. 7, 07. 700 w. 
20c. Extract from discussion of paper read 
before the Chem. Met. and Mg. Soc. of 
S. Af., recently. 


Geo. 
1 fig. 


IRON AND STEEL. 


Blast Furnace Gas. 


The Zschocke System for Purifying Blast 
Furnace Gas. M. Wolf. Génie Civil—Nov. 
16, 07. 18 figs. 4000 w. 60c. 


Electric Drive in Rolling Mills. 


Electrical Machinery in Steel Manufacture. 
W. T. Deane. Gen Elec Rev—Dec., 07. 7 
figs. 3700 w. 20c. 


Electric Drive in Iron and Steel Mills. W. 
E. Reed. El Ji—Dec., 07. 2 figs. 2400 w. 
20c. 


Electric Furnaces. 


Qualitative Work in Steel Manufacture 
and Electric Furnace Operation. O. Thall- 
ner. Stahl u Eisen—Nov. 26, 07. 8000 w. 
Nov. 27. 6 figs. 5000 w. Each, 60c. 


Stassano Electric Furnace. Min Jl—Dec. 
7, 07. 3 figs. 1100 w. 40c. Describes a 
200-HP. and a 1000-HP. furnace in Italy for 
the treatment of iron ores. 


The Electrical Induction Furnace and its 
Employment ia the Iron and Steel Indus- 
tries. V. Englehart. Blek Zeit—Oct. 31, 07. 
16 figs. 1500 w. Nov. 7, 07. 8 figs. 4500 
w. Nov. 14. 14 figs. 1500 w. Nov. 21. 
9 figs. 2500 w. (Conc.) Each, 40c. 
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The Electro-Thermic Production of Iron 
and Steel.—I. Joseph W. Richards. Jl 
Fracklin Inst—Dec., 07. 11 figs. 4000 w. 
60c. Discusses the use of electric furnaces 
for iron and steel production. 


Ingots, Segregation in. 


A Further Study of Segregation in Ingots. 
Henry M. Howe. Eng and Min JI— Nov. 30, 
07. 9 figs. 5200 w. 20c. Suggests that 
surfusion and quiet are reasons why increase 
of ingot-size and slow-cooling do not always 
favor segregation. 


Iron, Specific Heat of. 


The Specific Heat of Iron. 
Stahl u Eisen—Dec. 4, 07. 
60c. 


Ladle Cars. 

Mechanical Contrivances for Use in Steel 
Work.—II. Fr. Frölich. Z V D I—Dec. 7, 
07. 27 figs. 2000 w. 60c. Describes cars 
end cranes for the transportation of molten 
metal from tie converters. 

Pyrite Smelting. 
The Function of the Hot Blast in Pyrite 


P. Oferhoffer. 
2 figs. 1800 w. 


Smelting. L. Parry. Min Jl—Dec. 7, 07. 
800 w. 20c. ' 
Slag Disposal. 

Slag: What to Do With It. Colby M. 
Avery. Min Wld—Dec. 7, 07. 1 fig. 900 
w. 20c. 

Steel Mills. 

The Illinois Steel Company’s New Rail 
Mill. Ir Age—Nov. 28, 07. 8 figs. 2800 
w. 20c. Describes new works located on 


the shore of Lake Michigan, at South Chi- 
cago. 


The Witkowitz Company, Moravia, Austria- 
Hungary. G. B. Waterhouse. Ir Age—Dec. 


5, 07. 5 figs. 2100 w. 20c. Describes the 
large iron and steel works of this company. 


LEAD. 
Smelting. 

Lead Smelting in Utah. R. B. Brinsmade. 
Mines and Min—Dec., 07. 7 figs. 5100 w. 
40e. Describes the methods in use at thr 
plants at Bingham Junction and at Murray. 


TIN. 


Separation of Tin from Tungsten. 


The Separation of Tin-Oxide from Wol- 
fram. Amos Treloar and Gurth Johnson. 
Min JI—Nov. 23, 07. 1 fig. 2600 w. 40c. 
Paper read hefore the Institution of Mining 
and Metailurgy. 


ZINC. 


Electric Smelting. 
Electric Zinc Smelting. F. T. Snyder. 
Min and Se Pr—Dec. 7, 07. 1200 W. 20e. 
Abstracted from Transactions of the Tristate 
Mining Association. 
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Patent Attorneys 


FRED W. BARNACLO, 
150 Nassau St., NEW TORK, N. Y. 


Patent Counselor. 
CAREFUL ATTENTION TO APPLICATION PRE- 
PARING. 


EDWARD S. BEACH, 
Attorney and Counselor-at-Law. 


SPECIALIST IN PATENT, TRADE-MARK AND COR- 
PORATION CASES. 


60 Wall Street, NEW YORK. 


PATENTS 


GUARANTEED UNDER $25,000.00 BOND 


Patents secured or fee returned. Send sketch and de- 
scription for free report as to patentability. 


Advice and book free. 
TRADEMARKS. COPYRIGHTS. 
JONES & BOURNE, 1122 F St., Washington, D. C. 


C. L. PARKER 
SOLICITOR OF PATENTS. 
Patents secured. Reports rendered as to patentability, 
validity and infringement. Patent suits conducted. 


24 Diets Bldg., WASHINGTON, D. C. 


PATENTS 


Trade-Marks, Labels and n Send for my free 
book, How to Get Them.“ If you will send me a ro 

pencil drawing and description of your invention, I 1¹ 
give you my free opinion as to its patentability. If I 
say it is patentable, it is, and you should have it pat- 
ented at once and turn it into money. If it is not patent- 
able, I will tell you so. Best service in every department. 
Why not have it? It costs no more and usually less in 
the end. Do not make the mistake of applying for a 
patent until you have sent for my free book. Advice 


JOSHUA R. H. POTTS 


LAWYER, 
306 Ninth St., Washington, D. C. 
80 Dearborn St., Chicago. 
929 Chestnut St., Philadelphia. 


“SNOW 


purposes, viz.: 


Architectural landscape work. 


451 WEST 54th STREET 


PORTLAND CEMENT 


is not approached by any known product for the following 


F acing for concrete construction and stucco. 
Ornamental and architectural forms. 
Superior substitute for terra cotta work. 
White ground for terrazza and mosaic work. 


Base for all artificial stone, floor and other tile. 
Special sanitary plastering of all kinds. 


For setting marble and light stones or brick. 
Plastering elevator and light shafts, etc. 


HAMMERSTEIN & DENIVELLE CO. 


Sole Agents for Berkshire White Portland Cement Co. 


In writing for sample or prices please mention The Engineering Digest. 


WHITE” 


“SNOW WHITE ” 


Portland Cement 


NEW YORK, N. Y. 
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MINING ENGINEERING 


Apex, Law of. 


A Remedy for the Law of the Apex. Dr. 
James Douglas. Min Rep—Nov. 21, 07. 
2600 w. 20c. 

Barite. 


Geology of the Virginia Barite Deposits. 
Thomas Watson. Bull Am Inst Min Engrs— 


Nov., 07. 9 figs. 7000 w. $2. Paper read 
at the Toronto Meeting, July, 07. 
Coal Mining. 


An Emergency Water Supply for a Coal 
Breaker. John H. Haertter. Eng and Min 
Jl—Dec. 14, 07. 1 fig. 1100 w. 20e. 


Coal Mining and Coke Making in the Trin- 
idad, Colorado, District. Eng Rec—Dec. 14, 
07. 2 figs. 4700 w. 20c. 


Disaster at Monongah Coal Mines Nos. 6 
and 8. Floyd W. Parsons. Eng and Min Jl 
—Dec. 14, 07. 2 figs. 1200 w. 20e. De- 
scribes the probable cause of the explosion. 


Mining the Coal Measures of Michigan. 
Lee Fraser. Eng and Min JI Nov. 30, 07. 
8 figs. 1500 w. 20c. 


The Operation of Coal Mines in Montana. 
Floyd W. Parsons. Eng and Min Jl— Dec. 
7, 07. 6 figs. 3700 w. 20c. Describes the 
steam car-pusher and cylindrical revolving 
motor-driven tipple used in the mines at 
Red Lodge. 


Copper. 
The Braden Copper Mines in Chile. Wil- 
liam Braden. Eng and Min Jl—Dec. 7, 07. 
6 figs. 2200 w. 20c. Describes two mines 
in the Andes, their unique geological occur- 
rence and the ingenious system of mining 
used. 


The Copper Belt of California.—III. Her- 


bert Lang. Eng and Min JI Nov. 30, 07. 
2 figs. 5000 W. 20c. 


The Gold Hill Copper Mines, and its De- 


velopment. Francis C. Nicholas. Min Wld 
— Dec. 7, 07. 4 figs. 1300 w. 20c. 


Diamond Mining. 


Diamond Mining. Henry Leffmann. Jl 
Franklin Inst — Dec., 07. 2100 w. 60. 
Abstract of a lecture delivered before the 
Franklin Institute, Nov. 17, 07. 

Electric Winding. 

The Advantages of Turbo-Alternators for 
Electric Winding. Coll Guard—Nov. 29, 07. 
1100 w. 40c. 


Explosives, Testing of. 

Methods of Testing Safety Explosives. 
Bergassessor Beyling. Min Wlid—Dec. 7, 
O7. 1200 w. 20c. Extract from ‘“‘Gluck- 
auf.“ 


Geological Survey Work. 

Relations of Geological Survey to Mining 
Industry. George O. Smith. Min Wld—- 
Nov. 23, 07. 3800 w. 20e. Paper read 
before Am. Mining Congress, Joplin meet- 
ing, Nov. 11-16, 67. 


Gold. 


Methods of Stoping at Cripple Creek, Colo. 
G. E. Wolcott. Eng and Min JI—Nov. 30, 


07. 3 figs. 2300 w. 20c. 

Modern Gold Dredging Practice and 
Equipment. Horace J. Clark. Min Wld— 
Nov. 30, 07. 3 figs. 900 w. Dec. 14. 3 
figs 1300 w. Each, 20c. 

Structural Geology at Leadville. Mines 
and Min—Dec., 07. 3 figs. 3400 w. 40c. 


Describes the evidence of ascending ore so- 
lutions. 

The Black Sands of the Pacific Coast.— 
II. David T. Day. Min Wld—Dec. 7, 07. 
1300 w. 20c. 


Gold and Silver. 


The History of Gold and Silver. James 
W. Malcolmson. Eng and Min JI— Nov. 30, 
07. 3500 w. 20c. A summary of the 
anclept and modern uses of the precious 
metals, the sources of supply and the effects 
of supply on values. Paper presented to the 
American Mining Congress, Joplin, Mo., 
Nov., 07. 


Labor-Saving Appliances in Mining. 
Labor- Saving Appliances at Transvaal 


Mines. Edward J. Way, Engg—Nov. 22, 07. 
10 figs. 4300 w. Nov. 29. 4 figs. 4400 
w. Each, 40c. Paper read before the In- 
stitution of Mechanical Engineers, Nov. 
15, 07. 

Lead. 


Chronology of Lead Mining in the United 
States. W. R. Ingalls. Bull Am Inst Min 
Engrs— Nov., 07. 5000 w. $2. Paper 
read at the Toronto meeting, July, 07. 


Lead and Zinc Deposits of the Ozark Re- 
gion. E. R. Buckley. Min Wld—Nov. 30, 
07. 2500 w. 20c. Extract from report of 
Director of Missouri, Bureau of Geology and 
Mines, read before American Mining Con- 
gress, Joplin, Mo. 


Mine Timber. 


Steel Mine Timbers. Min WId— Nov. 23, 
07. 15 figs. 1700 W. 20c. 


Substitution of Steel for Timber in Mines. 
R. B. Woodworth. Mines and Min — Dec., 
07. 7 figs. 4400 W. 40c. Discusses tim- 
ber conditions existing in the anthracite re- 
gion. 

Treatment Methods for Preservation of 
Mine Timbers. John M. Nelson, Jr. Min 
Rep- —Nov. 21, 07. 2800 w. 20c. Describes 
several methods and the cost thereof, as set 
forth in a recent Forest Service circular. 


Percussion Drill Practice. 


A B C of Steam Percussion Drill Practice. 
John P. Hutchins. Eng and Min Jl—Dec. 
14, 07. 5 figs. 2300 W. 20e. Gives Prac- 
tical suggestion for unloading and setting 
up Keystone drills used in testing placer 
ground in California. 
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THE PROCEEDINGS OF 


The Engineers’ Club of Philadelphia 


Edited by the Publication Committee 
Published Quarterly in January, April, July, 
October 


A Splendid Advertising Medium 
FOR SPACE AND RATES ADDRESS: 


GEORGE T. GWILLIAM, Chr. Adv. Committee 
or WALTER LORING WEBB, Secretary 
1122 GIRARD STREET, PHILADELPHIA 


SUBSCRIPTION PRICE, $2.00 PER ANNUM 


ARE YOU INTERESTED IN 


CAS ENGINES? 


Then you will want the 60 page pamphlet entitled 
‘Some Notes on Gas Engines 


BY HERMAN DIEDERICHS, Professor of Ex peri- 
mental Engineering, Cornell University. 


Subjects Treated : Gas Engine Cycles: Their theoret 
thermal efficiencies and practical limitations. Four 
Cycle vs. Two Cycle Engines. Matters of Design and the 
Principal Dimensions. Methods of Regulation. Alcohol 
asa Fuel. Sent postpaid on receipt of price, 7 80., by 


The Sibley Journal of Engineering 
ITHACA, NEW YORK 


READY 
Third 
Edition 
(1908) 


Revised 
an 
Enlarged 


MECHANICAL ENGINEERING 


SAMES 


41 6 ins. 


211 pages 
41 figures 


Flexible 
Morocco 


$2.00 postpaid 


A greater variety of Mechanical and Electrical Engineering 
Problems can be solved with the aid of this book than with that of 
any other single volume printed in English. 


Descriptive circular on request. 


Charles M. Sames 


52 BRAMHALL AVE. JERSEY CITY,N. J, 


JUST ISSUED Second Edition of 


Godfrey’s Tables 


A book for use in designing of steel 


structures. - 
Send for descriptive circular to the publisher. 


EDWARD GODFREY, ™epqrsstei teres 


Price $2.50; to clubs of 5, $2.00 


60 Day Clocks 


RENTISS 60 DAY CLOCKS are the best 
for office use. They are well made, 
durable, rel ia ble and requirea minimum 
amount of attention. The calendar adds 
greatly to the convenience of the clock 
and is entirely automatic in its action 
Also Frying-pan, Electric, Synchronized, 
Program and Watchman's Clocks. 
Send for Catalogue No. 177. 


The 


Prentiss Clock Improvement Co. 
Dept. 17, 2 Chambers St. New Yerk City 
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WORKS OF 
HALBERT POWERS 


GILLETTE 


The Authority on Contract Costs 


HANDBOOK OF COST DATA ` 


Filled with figures and facts that are invaluable 
to anyone interested in contract work or construc- 
tion ofany kind Fiexible leather, gilt edges, 622 
pages, illustrated; $4.00 net postpaid. 


ROCK EXCAVATION— Methods and Cost 


Cloth, 5% x 7 in., 384 pages, 58 figures and il- 
lustrations; $3.00 net postpaid. 


EARTHWORK — And its Cost 


Cloth, 5 x 7 in., 260 pages, 50 figures and il- 
lustrations; $2.00 net postpaid. 


ECONOMICS OF ROAD CONSTRUCTION 


A monograph on earth, macadam and telford 
roads—how to construct them and keep tbem in 
repair. Cloth. 6 1 9 in., 49 pages, 9 illustrations; 
$1.00 net postpaid. 


Engineering News Dook Department 


220 Broadway, New York 


Please mention The Engineering Di- 
gest when writing to advertisers. 


Patronize ENGINEERING DIGEST Advertisers When You Can. 


114 


Silver-Lead. 


The St. Eugene Silver-Lead Mine, British 
Columbia. Ralph Stokes. Min Wld—Nov. 
30, 07. 2 figs. 2200 w. 20c. 


The Silver-Lead Mines of Eureka, Ne— 


vada. Walter R. Ingalls. Eng and Min Jl. 
— Dec. 7, 07. 17 figs. 6500 w. 20c. 
Sulphur. 


An Improved Method of Mining Sulphur. 
Herman Frasch. Min Wld—Dec. 14, 07. 
2 figs. 800 w. 20c. 


THE ENGINEERING DIGEST 


Underground Haulage. 


Underground Haulage. John Bell. Can 
Min Jl—Dec. 1, 07. 6 figs. 5900 w. 20c. 
Paper read before the British Society of 
Mining Students. 


Zinc. 

Mining Sheet Ground in the Joplin Dis- 
trict. Doss Brittain. Eng and Min Jl— 
Dec. 14, 07. 3 figs. 1000 w. 20c. 

Zinc Oxide: Its Properties and Uses.— II. 
W. G. Scott. Min Wld—Dec. 7, 07. 2000 
W. 20c. 


MUNICIPAL ENGINEERING 


ROADS. 


Asphalt Pavements. 

Improving Asphalt Pavements in Kansas 
City. E. A. Harper. Mun Engg—Dec., 07. 
1000 w. 40c. Paper read before the Amer- 
ican Society of Municipal Improvements. 


Brick Pavements. 

Materials for Filling Joints of Brick Pave- 
ments. W. A. Howell. Mun Engg—Dec., 
07. 1700 w. 40c. Paper read before the 
American Society of Municipal Improve- 
ments. 


Durability of Pavements. 


The Density of a Pavement a Factor in 
its Durability. J. W. Howard. Mun Engg 
—Dec., 07. 900 w. 40c. Paper read be- 
fore the American Society of Municipal Im- 
provements. 


Macadam. 


The Construction of Macadamized Roads 
Suitable for Modern Traffic. Thomas Ait- 
ken. Surv—Dec. 6, 07. 4500 w. 40c. Pa- 
per read before the Glasgow Association of 
Students of the Inst. of Civil Engineers. 


Machine Mixers for Paving Work. 


Machine Mixers for Paving Work. Engg- 
Contr—Dec. 11, 07. 900 w. 20c. 


Roads, State’s Duty Regarding. 

The State’s Responsibility in Road Im- 
provement. <A. Marston. Eng Rec—Dec. 
14, 07. 3300 W. 20c. Paper by an official 
of the Iowa Highway Commission. 


Street Cleaning. 


Municipal Work in Frankfort-on-Main. 
Surv—Dec. 6, 07. 2000 W. 40e. Dis- 
cusses street cleaning and the removal of 
house refuse. 


Street Cleaning in Boston. Mun Jl and 
Engr—Dec. 11, 07. 1200 W. 20e. Dis- 
cusses littering of streets; three classes of 
refuse advised, with cost of each; snow re- 
moval and sprinkling. 


Street Engineering. 


Street Engineering. Rutger B. Green. 
Jl Assn Engg Socs—Nov., 07. 2600 w. 60c. 
Paper read before the Detroit Engineering 
Society, May 24, 07. 


Street Sprinkling. 


Data on Street Sprinkling at Washington, 
D. C. Engg-Contr—Dec. 4, 07. 400 w. 
20c. 


Tamping Roller for Compacting Sub-grades. 


Compacting Earth for Sub-grades of Roads 
and Pavements and for Reservoir Embank- 
ments with a Tamping Roller. Engg-Contr 
—Dec. 4, 07. 1 fig. 900 w. 20c. 


Testing Paving Materials. 
Sand-Blast Apparatus for Testing Paving 
Materials. H. Burchartz. Génie Civil—Nov. 
16, 07. 7 figs. 800 w. 60c. 


Toronto, Pavements of. 


The Pavements of Toronto. Gives ex- 
cerpts from the City Engineer’s report. 
Engg-Contr— Dec. 11, 07. 1300 w. 20c. 


SEWERAGE AND SANITATION. 


Drainage System. 
A Drainage System near East St. Louis, 


III. Wilford A. Thompson. Eng News— 
Nov. 28, 07. 1 fig. 400 w. 20c. 
Plumbing. 
Plumbing, Healthy and  Diseased.—I. 
Henry B. Davis. Met Wkr—Dec. 14, 07. 
1400 w. 20c. Paper read before the Home- 


opathetic Medical Society of Washington, 


D. C., Nov. 5, 07. 
Roughing-In Plumbing in Buildings. J. 


K. Allen. Dom Engg—Nov. 30, 07. 5 figs. 
1700 w. 20c. XI.—Soil-pipe and vent fit- 
tings. 


Public Comfort Station. 

The Public Comfort Station in Denver, 
Colo. Dom Engg—Dec. 7, 07. 4000 w. 
20c. Gives the plan and details of the sta- 
tion and the complete specification. 


Purification of Sewage. 

Elimination of Suspended Matters in Sew- 
age. Surv—Dec. 6, 07. 6600 w. 40. 
Gives a discussion of the subject at the 
Leeds meeting of the Royal Sanitary Insti- 
tute. 


Sanitary Engineering. 

Sanitary Engineering. R. B. Owens. Can 
Mun JI—Nov., 07. 7000 w. 20e. Paper 
read before the Union of Alberta Municipali- 
ties, Medicine Hat, Sept. 17-18. 
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PAINTING IN COLD WEATHER 


Has no terrors for the painter using our gen- 


There is But One Standard 
uine kettle boiled linseed oil paints with spar 


. . : varnish drier— 
Publication Upon All Forms of Our Royal Brand of Black Graphite and Eng- 


lish Red Oxide, at low factory price of 60 cents 
per gallon in barrels, will prevent rust and pre- 
serve steel, tin or iron. 


References—Heyl & Patterson, Pittsburg, Pa., 
and Penrsylvania Engineering Works. 


9 Paints or Varnishes in any quantity for any 


¥ . Aw ans its VARNISH CO. 
66 
‘Concrete 


NEW CASTLE, PA., U. S. A. 
Published Monthly. Price $1.00 per year 


Portland Cement Construction 


@ CONCRETE is the most widely read 
journal in its field and has the largest 
bona-fide circulation among that class 
of people directly interested in the 
cement and concrete industry. 


When Making Plans 


for your next advertising cam- 
paign, be sure to include The 
Engineering Digest in your list of 
advertising media. If you have 
any proposition you think of 
exploiting, let us tell you how to 


Its editorial matter is practical and 
definite. It carries more advertising 
than any other journal in this field and 
its advertisers are reliable. present it advantageously and 
inexpensively to representative 
Engineers and Technical Men. 
If it is something which would 
not appeal to our readers, we 


will tell you so. 


Send Ten Cents for Sample Copy 


Cement Sidewalks 


The Technical Literature Co. 
220 Broadway 
New York 


Plain, everyday advice on how to 
make cement sidewalks is contained in 
our new booklet, Cement Sidewalks.” 
This booklet covers every part of side- 
walk making and is designed for prac- 
tical purposes. It is small and will fit 
into your coat pocket. Price 25 cents. 


“HAIR*2?GROWTH” 


A copyrighted book,—new. Particularly interest- 
ing to every person troubled with dandruff, falling 


Concrete Publishing Co. of the hair or baldness. Edition limited. Write for 


| saa ‘ ; free copy to-day. 
235 Newberry Building, Detroit, Mich. THE MODERN VACUUM CAP CO. 


698 Barclay Block, Denver, Colo. 
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Sewage Disposal. 


Baltimore’s Sewerage and Sewage Dis- 
posal. Mun Jl and Engr—Dec. 4, 07. 6 
figs. 4300 w. 20c. 


Sewage Disposal for 
Small Communities. Theodore Horton. 
Mun Engg— Dec., 07. 3700 w. 40c. Paper 
read before the Conference of New York 
Sanitary Officers. 


The Sewage Disposal Plant at Wilmers- 
dorf.—I1. Herr Mueller. Z VD I— Dec. 14, 
07. 18 figs. 6000 w 60c 


Sewage Pumping Machinerv. 

Sewage Pumping Machinery. Mun Jl and 
Engr— Nov. 27, 07. 5 figs. 2600 w. 20e. 
Discusses the cost and efficiency of gasolene 
and electric plants in a number of small 
cities. 


Institutions and 


WATER SUPPLY. 


Checking cf Losses and Waste. 


The Pitometer. Edward S. Cole. Jl 
Franklin Inst—Dec., 1907. 5 figs. 3500 w. 
60c. Describes an instrument for measur- 
ing the rate of flow of water in pipes and 
its uses in checking underground losses and 
waste in water distribution systems. 


THE ENGINEERING 


DIGEST 


Goldfield, Nev. 


The Water Supply of Goldfield, Nevada. 
Eng Rec—Dec. 7, 1907. 4 figs. 3000 w. 
20. 


Greeley (Colo.) Gravity System. 


A Gravity Water Supply System at Gree- 
ley, Colo. Eng Rec—Dec. 14, 07. 8 figs. 
7000 w. 20c. Describes a 20-inch wood- 
stave pipe line, 36 miles long, a 31,000,000- 
gal. storage and sedimentation basin, two 
1.25-acre slow-sand filtration basins, and a 
5,0 00,00 0-gal. receiving and distributing 
reservoir. 


London, England. 

The Future Water Supply of London. 
Engr (Lond) — Nov. 29, 07. 2100 w. Dec. 
6. 1900 w. Each, 40c. 

Sand Filtration. 


Sand Filtration of Water Supplies. II. 
Andrew Williamson. Engg— Nov. 22, 07. 
3100 w. 40e. 


Water Rates. 


Principles of Water Rates. John S. Hall 
— Can Mun JI Nov., 07. 2400 w. 20c. 


Paper read before the Union of Alberta 
Municipalities, Medecine Hat, Sept. 17-18. 


RAILROAD ENGINEERING 


MANAGEMENT AND OPERATION. 


Fuel Costs. 


The Influence of Heat Value and Dis- 


tribution on Railway Fuel Cost. J. G. Craw- 
ford. Ry and Engg Rev Nov. 23, 07. 
2000 w. 20c. 


Insurance Rules. 


Railway Insurance Rules. 
Rev—Nov. 23, 07. 4700 w. 
rules of the Southern Railway. 


Ry and Engg 
20c. Gives 


POWER AND EQUIPMENT. 


Brake Tests. 


Vacuum Automatic Brake Trials on the 
Austrian Imperial State Railways. Ry Engr 
—Dec. 07. 4 figs. 2000 w. 20c. 


Boiler Water, Treatment of. 


Experiments With Electrical Treatment of 
Boiler Water on the El Paso & Southwest- 
ern Railway System. J. L. Campbell, Eng 
News— 900 w. 20c. Abstract of a paper 
in Bulletin 91 of the American Railway, 
Engineering and Maintenance of Way Asso- 
ciation. 


Cars, Steel. 


Steel Passenger Equipment. Charles E. 
Barba and Marvin Singer. Am Engr and R 
R Jl—Dec. 07. 10 figs. 1300 w. 40c. Dis- 
cusses the design of the underframes of steel 
cars. 


Center-Rail Traction. 


Traction for Inclined Railways. R. Bonnin. 
Z VD I—Nov. 23. 07. 28 figs. 4000 w. 
60c. Describes the Hanscotte system, in 
which a center rail is gripped on its sides by 
the drivers. 


Dynamometer Car. 

North-Eastern Railway Dynamometer Car. 
Mech Eng— Nov. 23, 07. 4 figs. 1400 w. 
40. 

Locomotives. 

Locomotive for the North British Railway 
Co. Engg—Dec. 6, 07. 8 figs. 1100 w. 
40c. Describes a new heavy express engine 
of the Atlantic type. 

Mechanical Stoking on Locomotives and 
Marine Boilers. C. S. Vesey-Brown. Cas- 
siers Mag—Dec. 07. 6 figs. 2100. 40c. 

Pistons and Valves for Superheated Steam. 
R R Gaz—Nov. 29, 07. 5 figs. 150 w. 20c. 

Test of Vauclain Superheater on the Rock 


Island. Ry Age — Dec. 13, 07. 3 figs. 1800 
W. 20c. 

The Application of Highly Superheated 
Steam to Locomotives. Robert Garbe. 
Engr—Nov. 22, 07. 3 figs. 1500 w. Nov. 
29. 4 figs. 3200 w. Dec. 6. 5 figs. 1800 w. 


Each 40c. Give designs of locomotive super- 
heaters and details of the “not steam” lo- 
comotive. 


Motor Car. 

Union Pacific Gasoline Motor Cars. Ry 
and Engg Rev— Nov. 23, 07. 3 figs. 1400 
w. 20c. Gives drawings and descriptions 
of engines and truck. 
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WHAT KIND OF LITERATURE 
AN ENGINEER CAN BEST AFFORD TO READ 


is a topic of vital importance, and deserves the careful consideration of all engineers. 


As the engineer is the backbone of the citizenship of the country, and has great influence on national 
opinion and enterprise, he should be well grounded in those things which tend to build a better and higher 
national life. The reading of good literature will react beneficially on others with whom the engineer would 
come in contact, and will also raise his standards of life and make his undertakings easier and more successful 


GENERAL READING IS AN ACT OF RECUPERATION 


Your profession wears out the tissue of your mind. Good reading nourishes and builds up that tissue. 
The better men seem to have time for books. Some of them have time because they are better engineers: 
more of them. one fancies, are better engineers because they take time to feed their minds. They have time 
for the essential things of life because their brains, being well fed, have tone and work with fearless precision: 
If you as a man take time for general reading, your general reading will gain time for you as an engineer. 


We have supplied many engineers with sets of the books illustrated herewith at a moderate cost to 
satisfy the above-mentioned need for good, wholesome reading, not technical. These eight volumes of the 


MASTERPIECES OF THE WORLD’S BEST LITERATURE 


comprise the best writings of over two hundred of the greatest authors of ancient and modern times, and 
7 a all ages. Each volume is complete in itself. Edited by Jeannette L. Gilder, the well-known literary 
critic. 


The Classic, the Dramatic, the Humorous, and the Lyric writers are fully represented. Copious Selec- 
tions from Aristophanes to Kipling, from Aesop to Roosevelt, are here formed intoa Library of over Seven 
Hundred of the Best Compositions ever written. The Mission Style Book Rack shown in the illustration is 
sent FREE with each set of books. 


READ THIS 


SCHENECTADY, N. Y. 
PUBLISHER : 
THE ENGINEERING DIGEST, 
NEW YORE. 


DEAR SIBS:—I have received the set of the World's 
Best Literature, and find them much better than I had 
any right to expect for the price. They are handsomely 
bound, have good, clear print, and ought to last a life- 
time. They make a valuable addition to any library. 


Yours truly, 


= A Miniature Illustration of our 
Book Rack in Service. 
Actual Size of Beek when open, 6 17 inchos. 


D. A. YOUNG. 


Sent prepaid, for $2.50, to any address in the United States, Canada or Mexico. 
Price to present subscribers to The Engineering Digest, $2.30. 
For $3.25 we will send The Engineering Digest for one year and a set of the books 
(Canada and foreign postage extra). 
> Anaea satisfactory in every respect return them to us, and your money will be 
erunded. 
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220 Broadway 22 és NEW YORK 
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Passenger Station. 


The New Union Station at Washington. 
Engr (Lond)—wNov. 29, 07. 13 figs. 2000 
W. 40c. 


Shops. 

Some Engineering Features of the Par- 
sons Shops of the Missouri, Kansas & Texas 
Ry. Eng Rec— Dec. 7, 07. 9 figs. 4700 w. 
20. 


The Readville Locomotive Repair Shops. 
Ir Age—Dec. 5, 07. 14 figs. 3800 W. 20c. 
Describes a recent New York, New Haven & 
Hartford Railroad improvement. 


Signaling. 

Pneumatically Operated Route Indication 
Signal. Ry Engr—Dec. 07. 6 figs. 1800 w. 
20c. Describes. Annett’s Route Indicating 
Signal, which is operated by a low-pressure 
pneumatic system. 


Railway Signaling. W. E. Foster. El 


Ji—Dec. 07. 6 figs. 8000 w. 20c. IX. 
The Language of Fixed Signals. 
Track. 


Areas of Contact Between Wheels and 
Rails. Geo. L. Fowler. R R Gaz—Dec 20, 
07. 16 figs. 2500 w. 20c. Shows from 
tests that weight per square inch of area of 
contact varies from 28,000 to 52,000 lbs. 


Grade Crossing Abolition at Newton High- 
Jands and Newton Centre, Mass. Walter C. 


Whitney. Eng Rec—wNov. 30, 07. 9 figs. 
4100 w. 20c. 

Proposed New Rail Sections. Ry Age— 
Nov. 22, 07. 6 figs. 500 w. 20c. De- 


scribes two types of rail sections, ranging in 
weight from 60 to 100 pounds per yard— 
recommended by a committee of the Am. Ry. 
Ass'n. 


Steel Rails: Their Mechanical Treatment, 
Past and Present. S. F. Fiero. R. R. Gaz— 
Dec. 20, 07. 2500 w. 20c. Includes tables 
giving comparative results of drop tests On 
rails made in 20 and 23 passes, repectively. 


STREET AND ELECTRIC RAILWAYS. 


Braking. 


Electromagnetic Track Brake. Elec Engr 
(Lond)—Nov. 29, 07. 3 figs. 1800 w. 40c 
Describes tests on the Malay electromagnetic 
brake, which the Leeds Corporation are ex- 
perimenting with on some of their cars. 

The Determination of the Correct Braking 
Power to be Applied to Electric Cars and 
Locomotives. H. M. Prevost Murphy. Elec 
Ry Rev— Nov. 23, 07. 2600 w. 20c. De- 
velops formulas and gives example of their 
use. 


Car with Side Rods. 
Car with Side Rods in Pittsburg. 
Jl—Dec. 14, 07. 3 figs. 600 w. 20c. 
Electrically Equipped Roads. 


Buenos Ayres Tramways. El 
Dec. 6, 07. 7 figs. 1800 w. 40c. 


St Ry 


Engr— 
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lmportant Electrical Construction at 
Buenos Ayres. St Ry Jl—Dec. 7, 07. 2 
figs. 2400 w. 20c. Describes the Lacroze 


Tramway Company and electric railway in 
operating a high-speed suburban service on 
right of way. 


Paris Extension of Terre Haute Lines. 


El Ry Rev—Dec. 14, 07. 8 figs. 800 w. 
20c. 

The Atlantic Shore Line. St Ry Jl—Dec. 
14, 07. 16 figs. 3300 w. 20c. 


The Indianapolis & Louisville 1,200-Volt 
Railway. Elec Ry Rev— Nov. 30, 07. 13 
figs. 2100 w. 20c. 


The Milwaukee Northern Railway. St 
Ry Ji—Dec. 7, 07. 13 figs. 5100 w. 20c. 
Describes an important interurban system 
serving territory north of Milwaukee, Wis., 
operated with a producer-gas and gas- 
engine plant. 


The Tokio Electric Street Railway Com- 
pany. Henry K. Brent. St Ry Jl—Dec. 7, 
07. 1 fig. 3600 w. 20c. 


The Youngstown & Southern Railway. 
Elec Ry Rev—Nov. 23, 07. 3 figs. 1300 
W. 20e. : 


Freight Service. 
Freight Service on Electric Railroads. 
Ry and Engg Rev—Nov. 30, 07. 2200 w. 
20e. Extracts from a paper by H. H. Polk 
before the American Street and Interurban 
Railroad Association, Atlantic City, N. J., 
Oct. 14, 07. 


Interurban and Steam Roads. 

The Relation of the Interurban to the 
Steam Road. T. Jay Tomlinson. Elec Ry 
Rev—Dec. 14, 07. 1200 w. 20c. Abstract 
of a paper presented before the Association 
of Transportation and Car Acounting Offi- 
cers, Chicago, Dec. 11, 07. 


Maintenance Costs. 

Analysis of the Cost and Methods of Elec- 
tric Railway Maintenance. Albert Herrick. 
Elec Ry Rev—Nov. 23, 07. 1 fig. 4300 w. 20c. 
Abstract of paper read before the Central 
Electric Railway Association, Indianapolis, 
Ind., Nov. 21, 07. 


Operating Costs. 


Comparative Operating Costs of Electric 
and Steam Locomotives. Ry and Engg Rev 


Nov. 23, 07. 600 w. 20c. J. E. Muhl- 
field before New York Railroad Club. 
Organization. 


Organization for the Small Electric Rail- 
way. H. S. Cooper. West Elec—Dec. 7, 
07. 600 W. 20c. Portion of a paper read 
before the American Street and Interurban 
Railway Association at Atlantic City on Oct. 
17, 07. 

Organization Problems in Steam-Railroad 
Electrification. Howard S. Knowlton. Eng 
Mag — Dec., 07. 3200 w. 20e. 


Overhead Construction. 
Overhead Construction on a Fifteen-Cycle 
Single-Phase Railway in California. St Ry 
Ji—Dec. 7, 07. 4 figs. 1200 w. 20c. 
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ARTISTIC CONCRETE FOR RESIDENCE 
CONSTRUCTION 


By ALBERT H. MOYER, M. Am. Soc. C. E. 


CONDENSED FROM “CEMENT ” 


To the lay mind a well-defined style of archi- 
tecture means something following in the tra- 
ditional footsteps of our predecessors. The 
development of a new style of architecture 
must necessarily be an evolution, so it is not 
the writer’s intention to discard precedent. 

If you employ concrete, let it look like con- 
crete, design for concrete, eliminate all thought 
of stone, brick, wood or plaster. Let the house 
stand up and be able to say to the casual ob- 
server, I am solid, strong, substantial, dur- 
able, beautiful, and am of concrete.“ That 
which looks right to the practiced and trained 
eye is right. For country residences, particu- 
larly where there are winding roads, trees, a 
hillside and possibly rocks, concrete treated as 
concrete looks right. 

In using concrete for country residences I 
wish the reader to eliminate from his mind all 
thought of concrete such as he sees about him 
in retaining walls, bridge abutments, and other 
work where concrete has been employed, but to 
try to picture a concrete made of selected ma- 
terials, the molds or forms taken off as soon 
as possible while the concrete is yet green, the 
surface scrubbed with a scrubbing brush, or if 
the concrete is too stiff a wire brush, water 
being sprayed on with a hose, thus removing 
all mortar which has come to the surface, and 
exposing the larger pieces of aggregates; in 
fact, throwing them slightly in relief, giving a 
rough surface of accidentally distributed differ- 
ent colored stones. 


As the walls are erected in different courses, 
the lower courses are from necessity stained 
by surplus water running down from the upper 
forms. This is very readily removed by wash- 
ing off the walls after the house is completed 
with muriatic acid, which further brightens 
up the different particles of stone and removes 
any cement stain which may be on the outside 
surface of the stones or the mortar which 
bonds the stones together. | 

The aggregates used in the house con- 
structed by the writer on Ridgewood Road, 
South Orange, N. J., are composed of 1 part 
Portland cement, 3 parts limestone and white 
marble screenings about the size of sand, 5 
parts of %-in. trap rock, and 1 part of 1-in. 
white marble chips. When the boards were 
taken down, the surface had the appearance of 
the ordinary dead mouse colored concrete, but 
as soon as scrubbed and washed with a hose, 
all the particles of trap rock, white marble 
chips, bonded together by light colored mor- 
tar, were exposed, giving a surface which was 
slightly roughened and a color effect and tex- 
ture which is beautiful. Photographs do not 
do justice to the color of this wall; it is bright 
and full of life. By reference to the accom- 
panying illustration, it will be seen that the 
material used is concrete honestly emploved: 
tne source of strength is evident, durability, 
honesty, simplicity and strength being the 
prominent characteristics. 

This treatment of concrete surfaces removes 


121 


122 


practically all the board marks where one 
course of concrete bonds onto another. It 
eliminates the danger of temperature cracks, 
mair cracks, etc., showing on the surface, and 
gives a wall which is 100 years old at the 
start and which will age beautifully. Vines 
will add to its beauty, and if moss gathers on 
the north side, it will be still more beautiful. 
The effect is the same as that produced by a 
century of age. 

The difference between stucco finish or mor- 
tar face concrete and exposed selected larger 
aggregates is that the stucco finish, even though 
scrubbed or treated with acid, would present 
to the eye too fine a grain for the large space 
of wall. This fine grain surface, even though 
of good color, becomes monotonous. Some will 
say that the finished block of granite shows a 
fine grain surface which is beautiful, forget- 
ting that when set in a wall the surface of the 
wall is from convenience and necessity broken 
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by the mortar joints. The surface of exposed 
selected larger aggregates gives a Basso Re- 
lievo” effect, and their accidental therefore 
natural distribution throughout the concrete 
not only avoids monotony but brings about 
extreme beauty. 

Ornamentation is obtained by using hand- 
made tile of various colors, an example of its 
use being shown in the accompanying illustra- 
tion of a portion of the front wall of the house, 
which includes a large front window and bal- 
cony. These pieces of clay are burned in 
many colors superficially or throughout the 
body and unglazed. The tesserae are not rect- 
angular as in Roman or Byzantine mosaics, but 
are cut in multiform shapes, the contours of 
which help to delineate the design. 

We are indebted to the courtesy of the Vul- 
canite Portland Cement Co., New York City, 
for the use of the {illustration accompanying 
this article. 


SOUND CONCRETE CONSTRUCTION 


By J. T. NOBLE ANDERSON, M. Inst. C. E. 


CONDENSED FROM ARTICLES IN THE ENGINEER,” LONDON 


The following contribution embodies some 
gleanings from a practical experience of more 
than twenty years’ continuous work as a con- 
tractors’ engineer, a resident engineer, and 
latterly a chief, employing concrete, among 
various works at home and abroad. 

In all concrete structures it is necessary 
that the foremen should thoroughly under- 
stand their business, and have the men well in 
hand. I have not found it practical to have 
more than ten or twelve unskilled men to 
each sub-foreman or working ganger; and 
I have supplemented my instructions by giving 
to all such men a set of printed instructions 
which embody the essential details in the 
authoritative style similar to the military 
manuals. 

In the case of reinforced concrete the num- 
ber of sources of mistake and oversights, which 
will be detrimental not only to the best re- 
sults, but sometimes even to the safety of the 
structure, are such that the work certainly 
should never be entrusted to ordinary con- 
tractors, and it is most important that the 


resident engineer should be a specialist in the 
materials, and versed in the theory of stresses 
and the practical details of iron and steel 
work. 

Hints for Resident Engineers.—The follow- 
ing are a few precautions which always should 
be taken. First, a laboratory, such as is needed 
for the tests required by the Standards Com- 
mittee Cement Specification, must be avail- 
able, and a lad or junior should be trained to 
test all cement continually. The easiest way 
to draw samples is with a grain sampler, or 
flour sampler, and it is a good principle to 
insist on every bag being sampled. 

For reinforced concrete the simple test for 
expansion during setting is very important 
and for all work the time of set should be first 
determined in the laboratory, and the quick- 
setting consignment marked on each cask or 
bag with some distinctive and easily noticed 
brand, and placed where it is not likely to be 
mixed with the slower setting ordinary cement. 
Before being mixed on the work, all cement 
should be tested for quickness of set, because 
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ARTISTIC CONCRETE FOR RESIDENCE CONSTRUCTION. 


View showing surface finish of exposed selected aggregates, and the decorative effects 
obtained by the use of tile. 


this point is one which not only varies con- 
tinually in cements apparently the same, but 
varies in the same cement according to its 
age. 

The tests on the works must be of a rougher 
and more ready nature. The essentials are: 
First, a test of the temperatures of the cement, 
sand, and water, by a thermometer; secondly, 
a test for quickness of set. This will be done 
by mixing a pat of pure cement on glass with 


an excess of water—e. g., if the laboratory 
needed 18% of water for the neat briquette, 
over 20% will be wanted for this test. The 
pat will be about three inches square and a 
quarter of an inch thick, and so fluid that it is 
just beginning to run out on the glass to a very 
thin but not watery edge. These pats should 
be made from every batch, and placed under a 
moist towel in a closed and sheltered room. 
It frequently happens that the cement proves 
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to be too quick setting, and cakes, while being 
worked; in that case it is only necessary to 
add more water. The danger of working up 
again cement which has partially set, by add- 
ing fresh water and remixing, and perhaps 
enriching it, is greatly exaggerated in the pub- 
lic mind. From laboratory tests it will be 
found that the deterioration of such cement 
is but slight, and except for danger from un- 
equal set owing to variations of richness in 
the concrete used in the mixture, this could 
be more than allowed for by a small extra 
admixture of fresh cement when remixing the 
partially set concrete. The cement should also 
be closely watched, any variation in the fine- 
ness or ingredients can readily be detected by 
rubbing between the finger and thumb. 

Small samples of the mixed concrete should 
be taken off the boards at stated times and put 
to set in some convenient vessel, say a tin. 
These should be carefully kept on some part 
of the structure under similar conditions as 
the structure, and can be tested from time 
to time as an indication of how the structure 
is maturing. In the case of a bridge it is 
always well to have at least half a dozen of 
these. 

A most important point is that gage boards 
should be so placed that they -will facilitate 
the proper mixing. On most works the habit 
is to gage by barrows or trucks and On others 
large mechanical mixers of an approved de- 
sign are used. Occasionally this wholesale 
method of work may be permitted but, gen- 
erally speaking, in the case of reinforced con- 
crete it will be found expedient to gage and 
mix on a planed wooden platform. The plat- 
form should be carefully leveled with a very 
slight gradient from the gage side to the de- 
livery side; should be large enough to enable 
the material to be gaged in fairly wide boxes, 
and mixed three times dry, and at least once 
wet, before being lifted into the barrows or 
wagons; if to be thrown from the platform 
directly into the work, it must have at least 
two mixings when wet. 

The best way to prepare the platform for 
mixing is to sprinkle sand over it and to brush 
the sand well in with the cane brushes, used 
on the board. 

The dry mixing is done with shovels—and 
during the third dry mixing the water is 
sprinkled on the materials—the heap which 
then results is raked down with long-tined 
rakes and then turned by shovels. A varia- 
tion frequently adopted is that the sand and 
stone, to go through a half-inch mesh, are 
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mixed once dry and then spread out in shal- 
low layers, and the cement plastered, dry, 
over them, like spreading butter on bread, 
then both are together thrown through a 
-in. meshed sieve. This gives a very good 
mixing, and is well worth the trouble; but 
care must be taken in windy weather to pro- 
tect the mixing boards from wind, as other- 
wise the fine cement dust, which is the best 
of the cement, will be largely lost in the air, 
and the discomfort to the men will be ex- 
treme. i 

Having seen that boards and gage boxes 
are suitable, there are several points on which 
the resident engineer must be critical and hard 
to satisfy. Naturally the broader and shal- 


.lower the boxes the more material can be 


gaged in them. Thus, assume that the pro- 
portions are to be 1 part cement, 2 parts 
sand, 4 parts broken stone, a set of boxes 
which might be used would be: 3 ft. x 3 ft. 
x 12 ins. deep for cement, 4 ft. x 3 ft. x 12 
ins. deep for sand, 6 ft. x 4 ft. x 12 ins. 
deep for broken stone. And this would give 
equal results in all cases, since the extra 1% in. 
which the unevenness of the board and the 
difficulty of striking a level top may be relied 
on to give over the exact measurement would 
mean the same 4 per cent. increase to each 
class of ingredient. 

If, however, the 6-ft. x 4-ft. gage were 
made twice as wide, say, 6 ft. x 8 ft., and 
only 6 ins. deep and the sand were made 4 ft. 
x 6 ft. and only 6 ins. deep, and laid on top 
of the stone gage, as is often done, the extra 
bulk which would go to the stone and sand 
would be at least twice the extra bulk which 
would go the cement, and I have known con- 
tractors gain 10% on this aggregate by this 
apparently harmless expedient, where, as is 
usually the case, the cement is not gaged. The 
gaging of the cement on the works is nowadays 
but seldom done, and to be done correctly is 
far too difficult and tedious a process, conse- 
quently the only place where it should be 
gaged is occasionally in the store or at the 
laboratory. 

THE QUESTION OF INGREDIENTS. 

As a result of long experience and many 
experiments the writer has adopted what he 
has found to be a general rule in America. 
If the cement mixed with three parts of sand 
will give the usual 300 lbs. per sq. in. tensile 
result at the end of four weeks, I have no hesi- 
tation in using a reinforced concrete consist- 
ing of 1 part cement, 2 sand and 1% broken 
stone. This is permissible where the work- 
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ing stresses will reach 500 lbs. compression 
and 50 lbs. tension per sq. in. These stresses 
may be applied when the structure is one 
month old. l 

When the concrete is required to be water- 
tight the question of properly proportioning 
the ingredients is vital. The mixture must 
be given so thorough a working together that 
voids will be all filled. Unless some material, 
guch as inferior bricks, pumice, or tufa be 
used, the material of which the concrete is 
compounded is of itself practically impervious. 
Clean, sharp sand with finely ground cement 
sets into a material of a character very im- 
pervious to ordinary water, so that a mortar 
made of two parts sand to one part cement, 
where the cement has been sufficiently fluid, 
and well enough worked to cover all the sur- 
faces of the sand particles, and to flow into 
and completely fill all the spaces, will give as 
good results as the best non-absorbent stone- 
ware, or the best vitrifled bricks. When such 
a mortar is used with granites, or the best 
quality of trap rocks, if the resulting material 
should prove to be porous, the methods of 
mixing adopted are at fault. 


Having decided on what materials will be 
available, the method of finding the least pro- 
portion of cement and sand which will give 
a water-tight concrete is as follows: Obtain 
a truly cylindrical glass vessel. For accurate 
results this should be of several gallons ca- 
pacity and with clear graduations, high rather 
than broad. This should be placed in a basin 
or tray of almost as large capacity as itself. 
Fill the vessel with water to the brim, see 
that the basin in which it stands is dry, and 
then gently place in the water the pieces of 
material the interstices between which are to 
be measured. The displacement of the mate- 
rial will be the quantity of water which flows 
over from the vessel into the tray and the 
difference between this quantity and that 
which was originally in the graduated vessel 
is the measure of the voids or interstices. 
This quantity can be measured in the gradu- 
ated vessel after the latter has been emptied. 
If the method of taking the material out and 
reading the measure of the water left in for 
the measure of the voids be adopted there will 
be an error due to the wet material having 
taken a certain amount of water away with it. 
Any mistake of this kind will be in the wrong 
direction; hence the method first described is 
to be preferred. Another word of practical 
warning. It has been recommended that the 
material be “gently” placed in the measuring 
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vessel, while in making concrete, the material 
would be rammed, tamped, and shaken sO as 
to go into the least possible space. The rea- 
son for the different treatment in this labora- 
tory experiment is that material when in water 
can be consolidated much better than could be 
the case in a drier state. Any attempt to con- 
solidate the material in the measuring vessel 
would result in a better consolidation than 
would be obtained in practical every-day 
work, and the estimation of the voids would 
be less than they are in the work. In this 
matter, while the greatest care must be taken 
that the measurements and methods be scru- 
pulously accurate, the fact must not be lost 
sight of that what is wanted is an estimate 
to assist in guessing what will take place in 
the work. The rough methods of practical 
work demand every consideration, and where 
judgment comes into play, things must be so 
arranged that the unavoidable error will occur 
on the safe side. 

In the case of Sand, the methods of gaging 
the displaced water will be found to give re- 
sults varying from about 37% to 40% of inter- 
stices. With clean broken stones the voids 
will probably vary, according to the material 
used, from 45% to 60%. Taking them as 
50% and the sand at 40%, the aggregates, as- 


` suming perfect mixing, will work out at 1 


cement, 2 ½ sand, and 5 broken stones. These 
conditions admit of no waste nor do they 
assume any irregularities in the mixing. It is, 
therefore, as well to state positively at the 
Outset that with no ordinary material is it 
possible to get a concrete made of 1, 2% and 
5 which will not leak, and in the case of a 
narrow wall, leak badly. 

It may seem surprising, but in the labora- 
tory I have with the most thorough and accu- 
rate tests verified that frequently concrete is 
not only made more porous by washing the 
sand, but is actually sometimes made weaker 
in tensile and compressive strength, and as a 
rule I do not recommend that sand should be 
washed for reinforced concrete work. I have 
on occasion abandoned sand which could be 
procured at 2s. 6d. per cubic yard, but which 
required washing, and have purchased in place 
of it sand at 13s. 6d. per cubic yard, where my 
material was reinforced concrete for a bridge 
span. 

With 1, 2 and 4 for the proportions it is 
just possible to obtain a fairly water-tight 
concrete with the best possible working. 

With’ certain kinds of stone, such as the 
millstone grits, it is practicable to use all one 
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material because the crushing produces suffi- 
cient sand. In the case of trap rock, how- 
ever, the fine“ or ‘‘dust’’ material contains a 
certain quantity of soluble salts, with an ex- 
cessive quantity of alumina, which causes a 
swelling of the material, and may lead to dis- 
integration of the concrete. Consequently, 
this material can only be used when well 
screened, and the sharp small chips will be 
found to be the safest form to use. 

Care must be taken to see that the stone 
crushers do not leave the stones with minute 
fractures. Of course, there are stones which 
will be badly damaged in this way under any 
stone crusher, and with such stones only hand 
knapping is allowable. 

There is another question raised by the prac- 

tice of using broken stones of larger size. I 
refer to the use of large stones, commonly 
known as displacers,“ or “plums.” The use 
of these is generally considered to cheapen the 
work and greatly to improve its quality and 
strength if properly bedded., Obviously, the 
whole difficulty is to secure proper bedding. 
If the “plums” are placed too closely together, 
or are disturbed during ramming, a certain 
amount of cavitation is inevitable. On this 
account I always direct that the least distance 
between displacers must be 4 ins., and, simi- 
larly, that there must be 4 ins. between dis- 
placers and the shuttering. If larger ram- 
ming tools are used, this space may have to 
be greater, so that the ramming can be ef- 
fectively done at every point. Where there 
are cranes provided to lift the displacers and 
bed heavy stones weighing several tons, care 
must be taken that they are not placed so 
closely together as to prevent workmen from 
freely working round every side. 
- The small boulder class of displacer is ob- 
jectionable from every point of view; it ia 
much harder to obtain clean and free from 
inferior rock, and unless practically cubical 
in shape it is bothersome to bed and does not 
give the volume of displacing material if prop- 
erly spaced that the larger stones will give. 

The writer’s practice has been to pay a 
“flat price” for the whole finished concrete, 
and only to allow such large displacers as 
have been approved, numbered, and checked 
at the quarries to go into the work. In all 
my works I supply the contractor with the 
cement, so that the people for whom the work 
is being done have the whole benefit from any 
saving in the quantity of cement used. 

The question of possible unequal expansion 
with heat in this material, from the differences 
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between the expansion coefficient of concrete 
and stones, is not so serious as at first it 
might appear, because except with the richer 
mortars 1% or 2 to 1, where the coefficient of 
expansion is sometimes as high as .000011 
per degree Centigrade, the expansion of con- 
crete will not be found to -vary materially 
from the expansion of the rock material prin- 
cipally used in its construction; and where 
the richer mortars are used,the tensile strength 
of the mortar is such that the slight unequal 
expansion cannot cause any strain that is not 
well within the permissible internal strain of 
the material. This remark applies to all tem- 
peratures short of those which could be ob- 
tained by a fierce combustion under a draft. 

A great deal’ has been written on the in- 
feriority of concretes made from gravels. The 
generally accepted idea is that the rounded 
surfaces do not give so good a key for the 
cementing mortar to catch on to, and that the 
adhesion is inferior. 

Personally, I have not had enough labora- 
tory tests to rely on in the matter, but I am 
strongly in favor of gravel concrete, and have 
met many cases where it was substantially 
better and stronger than an apparently equally 
rich stone and sand concrete. Incidentally, 
lt may be mentioned that the greatest users 
of reinforced concrete, so far as I have seen 
their works, have all shown a preference for 
gravel, and generally without or with a very 
slight admixture of other material except the 
cement. f 
METHODS OF CONSTRUCTION — “ FALSE 


WORK” AND FINIS H. 
In modern concrete work, reinforced 
as arches or beams, used in place of 


cast iron, steel or timber, for joists, for fire- 
proofing, or for decking, the designer finds his. 
responsibility great, and he must arrange 
for and specify in detail every particular of 
construction, making elaborate plans of the 
“falsework,’’ showing every joint in the ‘‘fram- 
ing, and giving the dimensions of ‘“‘shutter- 
ing.“ The commonest mistake is to use too 
light timbering. 

Generally speaking, to secure sightly finish 
the shuttering should not be less than 2 
ins. thick, and of well-seasoned pine. The 
best timber is yellow pine. If the surfaces 
are to be exposed, the boards should be 
planed. For ordinary rough work, the sur- 
facing which the buzz machine puts on the 
timber will suffice. Care must always be 
taken that the joints are planed to give a per- 
fectly tight fit, as otherwise the concrete 
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Should always be made very fluid, will run 
away through the joints, leaving slight cavi- 
ties. A common American method of secur- 
ing tightness is by using oiled paper, which 
may be either nailed or glued to the surface 
of the shuttering. When a finished surface is 
wanted, it is well to remove all laggings and 
shuttering as early as it can be taken away 
with safety to the structure, and, before the 
surface has set hard, get it rubbed smooth with 
a hard wood surfacing tool, and then rub on 
a good thick wash of pure cement. To secure 
a uniform color some suitable pigment, such 
as chrome, may be added to the concrete. 

A more important point is the framing to 
carry the shutters. The members of this 
should be designed close enough together, and 
of stout enough scantlings to be quite rigid, 
and admit of the hard ramming of the con- 
crete, without that damaging vibration and 
jumping which often, where work is going on 
continuously for several hours, causes the 
working on the fresh stuff to jar the earlier 
work which is just beginning to set. Then 
they must be jointed and tied together in such 
a way that as soon as the concrete has begun 
to set they can be eased; and then when they 
come to be removed that they may fall right 
away from the finished work, which, unless 
very firmly set, will always be liable to chip- 
ping or even serious damage from any jam- 
ming or forcing due to drawing asunder the 
timbers, which have swollen with the moisture 
of the concrete in working. A little skill in 
the use of wedges will allow of almost all that 
is wanted being obtained with them. Screws 
and tenon joints will do the rest. Where the 
pressures are considerable, hard wood and 
soft wood wedges, used in pairs, driven in 
opposition, are best, and give a level uniform 
bearing which cannot be got in any other way. 

In the case of reinforced concrete, a detail 
of great importance is the provision of means 
for holding the steel reinforcements in their 
places while concrete material is being 
rammed round the reinforcing framework. 

Expansion.—A matter of great importance 
is to make provision for expansion during and 
after setting. In the case of floors in a store, 
it is possible that the nature of the service 
may preclude much change of temperature, 
and the only expansion to be provided for will 
be whatever occurs in the chemical and phys- 
ical changes of the setting of the concrete. 
With a good cement protected from rapid des- 
iccation by being covered and kept continuously 
wet until well set, the only provision is such 
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as slacking the wedges, and freeing the con- 
crete from external stresses coming upon it; 
quite a large area will stand without any sign 
of distortion, because the strength of the ma- 
terial against compression is so great that any 
internal compressive stress it may receive due 
to its own expansion will have no detrimental 
effect. With a subsequent cooling, however, 
unless the material has been very well 
strengthened by reinforcement against tensile 
stresses, and is of sufficiently rich aggregate 
to. give good adhesion, cracks are bound to 
develop. The extent, however, to which well 
designed and constructed reinforced concrete 
will take up such stresses is simply amazing 
to anyone with preconceived prejudices from 
experience with ordinary concrete. It can be 
shown theoretically that there is no necessity 
to make provision against failure from ex- 
pansion and subsequent shrinkage. Where, 
however, the necessity for such provision for 
expansion, e. g., expansion joints, comes in, is 
when unreinforced or partially reinforced 
parts are carried on reinforced works which 
have been so placed and designed as to admit 
of some breathing or distortion, 

I have merely attempted to give some rough 
practical points in connection with this most 
important question. There are a great num- 
ber of abstruse, and often puzzling, phenom- 
ena, arising from questions of elasticity, which 
would demand a special treatise. One prac- 
tical point of frequent occurrence should, how- 
ever, be noted—this is what is known as the 
map cracks,“ which almost always occur 
sooner or later on well finished and smooth 
cement surfaces. These can to a great ex- 
tent be obviated when the surface is carefully 
covered and kept moist until it has very thor- 
oughly set. 


If the cement is of the very best, and the 
surface is not too soon exposed to the sun or 
drafts, there is every probability that no map 
cracks” will occur with such works. With 
internal surfaces, a common expedient is to 
rub down the surface with a rich mixture of 
cement and water. Commonly, this mixture 
is weakened by an adulteration of about 70% 
of fine sand being mixed or ground into the 
cement. Whether this has much real benefit 
in preventing these fine hair cracks from oc- 
curring I am not prepared to say. However, 
from not having so dark a color or so smooth 
a surface it is much more difficult to notice 
them. 

The question of the adhesion of the mortar 
to the steel is most vital; without it the grid 
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does more harm than good, making a plane 
of division in the middle of the material. It 
cannot be too strongly urged that the best 
way to insure adhesion is to make the mortar 
with plenty of water, and use plenty of cement 
in its composition. 

A great deal has been said, and there are 
many different views on the question of 
whether rust injuriously affects adhesion. I 
had a number of laboratory experiments made 
to determine this question, and in almost 
every case the clean wire was found on tests 
up to three months after setting to give the 
better adhesion, and in some cases the su- 
periority was very marked. Consequently I 
adopted the rule that all mild steel or wrought 
iron rods should be cleaned before being cut 
up to their sizes for the work, then painted 
with cement wash, and stored handily for 
assembling on the work. In factories for the 
manufacture of reinforced concrete articles, 
the rule is to use only the best tinman’s wire. 

Practical Points on Reinforcing Steel.— 
Generally speaking, the points which most de- 
mand attention in designs are not so much 
questions of the factor of safety nor the exact 
position in which the reinforcement is placed, 
as the practical considerations of whether the 
reinforcement can be introduced and kept in 
the desired place while the concrete is being 
rammed or tamped, for any subsequent move- 
ment would have a very prejudicial effect. 
Movement while being embedded in the con- 
crete will probably disturb things so that the 
reinforcement will not be situated ¢xactly 
where it is designed to be situated, while 
movement after the concrete has begun to set 
will mean that the adhesion between the con- 
crete and the steel will be destroyed, 

Among these practical points is the question 
of the richness of the mixture. A water-tight 
concrete should always be aimed at. I would 
feel much inclined to rule out any reinforce- 
ment which made a general use of such rolled 
sections of iron or steel as angles, tees, zees, 
or crosses, except where these steel sections 
act independently of the concrete. I believe 
that the chief cause why I have always found 
reinforcements of this kind to give unsatis- 
factory results is similar to that which makes 
external angles in concrete a weak point, or 
that makes sharp angles in cast iron, or sud- 
den changes of section, sources of danger, 
namely, that there is always a state of internal 
stress, and that the strains become unequally 
and irregularly distributed when there is any 
sharp angular shape concerned with it. To 
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some extent, also, I have found an otherwise 
unaccountable weakness where flat iron is in- 
troduced. It is not my province here to dis- 
criminate between rival systems. My own 
practice is to stick to round rod reinforcement 
and to avoid too large sections, because in 
such large bars as 2 ins. in diameter and up- 
wards, either the lengths are inconveniently 
short, or else there is a danger that welded 
lengths may inadvertently be used. I would 
prefer three bars, each of 1 M ins. in diameter, 
placed so as to break joint on every occasion 
to a single 2-in. diameter rod. When allow- 
ance is made for the thimble or whatever 
joint is made to take up tension, it will be 
found that one system is not more bulky than 
the other. 

‘“‘Fatigue.”—So far there are no classic ex- 
periments on the fatigue of concretes like 
Wohler and Bauschinger’s on steel and iron. 
And the records of such tests as have been 
published, e. g., Van Ornum’s in the ‘‘Proceed- 
ings,” American Society of Civil Engineers,, 
vols. LI and LVIII, suffice to show how great 
are the difficulties in this fleld of research. 
However, from its behavior under highway 
road traffic, electric tramway traffic, and such 
railways as are to be found in the Alps, one 
feels no anxiety on the score of its durability. 
Certainly none of the failures which have 
been recorded of this material can by any 
stretch of the imagination be connected with 
either old age or fatigue.“ So far as the 
steel is concerned, from all experience of this 
material we know that with the light tensile 
stresses, to which it will be subjected in any 
well-designed reinforced concrete, it ought to 
be practically everlasting. Whatever effect 
the imbedding in cement mortar could have 
on it must be beneficial, as this has long been 
proved by an experience, now almost measured 
by centuries, to be one of the best preserva- 
tives against rust. 

On the other hand, so far as the concrete is 
concerned, that and kindred cements have 
been proved by an unimpeachable experience 
to be among the most durable of all materials. 

The only novelty which might demand cau- 
tion is the mere text-book novelty of using 
masonry in tension. But anyone who has 
studied old works intelligently, and has been 
sufficiently interested to calculate the actual 
stresses to which they have been and continue 
to be subjected will know that this is no nov- 
elty, and that the slight strains of well-de- 
signed work will introduce no element of 
danger, 


FLOW OF WATER IN OPEN CONDUITS 


By A. P. MERRILL 


CONDENSED FROM “THE ENGINEERING RECORD” 


In their evolution, the principles of what 
we term ‘‘hydraulics,” like other branches of 
applied science, have been variously modified 
and changed in order that they may be made 
to conform with observed facts. It was about 
the middle of the eighteenth century when 
Brahms and Chezy proposed the well-known 
formula, V = C V RS, and it has been very 
extensively used since that time. The coeffi- 
cient, C, was at first supposed to be a constant, 
but as time advanced and experiments began 
to be made, it became evident that the ex- 
pression must be modified. 

It is a little curious that many of the inves- 
tigators have accepted, without question, the 
relation between the velocity, the hydraulic 
radius and the slope as proposed by Chezy, 
and have turned their attention to the coeffi- 
cient, C, aiming to find some law by which it 
might be varied. The most noted of these are 
Ganguillet and Kutter, and it is the law pro- 
posed by them for the variation of this coeffi- 
cient that is most extensively used today. This 
expression, while somewhat cumbersome, has 
been made quite easy of application by the 
various diagrams now in use. But is the gen- 
eral law with which Kutter’s coefficient is 
used, correct? While the expression proposed 
by him is recognized by all as being very in- 
genious, and while the mathematical skill re- 
quired in its development is no doubt beyond 
that possessed by many, yet if the Chezy form- 
ula does not involve the true law, then Kut- 
ter’s proposed equation for the coefficient is 
merely a mechanical device designed to ena- 
ble us to approximate the truth when applying 
a law which does not express it. 

It was while the writer was working for his 
Master’s degree at the University of Michigan 
that Prof. Gardiner S. Williams proposed the 
subject Flow of Water in Open Conduits” as 
a suitable one for a thesis investigation, and 
the suggestion was gladly accepted. In study- 
ing this subject, the writer aimed to cast aside 
all preconceived notions as to what the vari- 
ous relations should be, and when the results 
obtained suggested a new working hypothesis, 
he did not hesitate to try it. This meant that 


much work was done on assumptions that 
were erroneous, and were necessarily dis- 
carded. 

The results of the admirable experiments 
commenced by Darcy and completed by Bazin 
formed the basis of the greater part of the 
investigations made. The measurements re- 
corded in forty-one of their tables or ‘‘series’’ 
were used. They were taken from ‘‘Hydrau- 
lics,” by Hamilton Smith, Jr. The general 
conditions under which these results were ob- 
tained, and the methods of experimentation, 
are too well known to need special comment 
here. Measurements were also used which 
were made on the Sudbury Conduit by Fteley 
and Stearns, on the Linth Canal at Grynau 
by Legler, on the Seine at Paris by M. Poiree, 
on the flume of the Puget Sound Power Co., 
in Pierce Co., Wash., by Jos. H. Cunningham, 
and on the flume of the Ulysses Heat, Light 
& Power Co., at Taughannock Falls, N. Y., by 
Messrs. Bell, Goodrich, Haefner and Thomp- 
son. Besides these, there were results used 
that were taken from the Roorkee Experi- 
ments by Capt. Allan Cunningham, and also 
some made by Rittinger. 

The formula finally developed is 

VSI CS Rb, 
in which ö 

V = velocity of flow in feet per second. 

S = slope, or the sine of the angle of incli- 
nation of the conduit. 

R = hydraulic radius, or the cross-sectional 
area of the stream divided by the 
length of the wetted perimeter. 

The following is a summary of the numeri- 

cal results: 


Ordinary Conduits: a=0.43; b = 0.869/V0°25 


C 
For unplaned plank............¢. = 78 
For lath in flume .12’ c. to c.... 64 
For lath in flume .25’ c. toc...... = 44 
For pure cement. = 94 
For small gra vel. = 56 
For large gra vel oo = 45 
For brick (not very smooth)...... = 75 
For smooth masonry ........... = 77 


For ordinary channels in earth.... = 22—32 
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Semicircular Conduits: a = 0.46; b = 
0.929/V°°*, 
C 
For partly planed plank............ = 97 
For pure cemee n = 114 
For cement with one-third sand..... = 104 
For small graveelnlnln . = 74 
Rivers and Large Canals: a = 0.76; b = 


1.552/V°"*; C = 174 to 248. 

It is seen that C in the above summary 
varies through a wide range for rivers and 
large canals. The investigation on these 
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large streams was not sufficiently extensive 
to warrant giving a more definite coefficient. 

After the final exponential equation was 
determined, and the values for the coefficient 
obtained, the writer computed, by the formula 
submitted, the values for the velocities, using 
each of the readings given in 43 of the tables 
used. With one exception, the average com- 
puted velocity for each table differed from the 
average measured velocity by less than 6%, 
while in the majority of cases, the difference 
was under 2%. 


THE DESIGN OF MACHINERY BEARINGS’ 


By J. T. NICOLSON 


The chief aim of this paper is to attempt an 
elucidation of the phenomena of the resistance 
offered to the relative motion of lubricated 
surfaces, and in particular of journals and 
bearings which run at constant speeds ana 
under loads constant in magnitude and direc- 
tion—as used in engineering practice. 

The experimental results of Stribeck, Dett- 
mar, Heimann, and Lasche, as well as those 
of Beauchamp Tower, Thurston, and others, 
have been utilized for the purpose of framing 
rules for the sizing of journals of the different 
types used in practice. It is believed that the 
formulas thus obtained give a better approxi- 
mation to practical requirements of the most 
divergent kinds than has hitherto been ob- 
tained. In particular, the view commonly held 
that the length of a bearing should increase 
in proportion to the speed is shown to be 
erroneous. 

Frictional Resistance Due to Viscosity.—It is 
frequently stated that there is no friction 
without abrasion,” or, in other words, that 
unless two metals rub against each other, 
there can be no resistance due to relative mo- 
tion. This, however, is not the case. When 
a film of lubricant is interposed between two 
metallic surfaces there is a resistance to rela- 
tive motion of these surfaces due to the shear- 
ing or transverse distortion of the oil film. 

In the case of the shearing of a solid, we 
know that Hooke’s law, ‘‘ut tensio sic vis,’’ ap- 
plies; so that if q be the shear stress, and s/y 


the shear strain, we write q = G s/y, where G 
* 


From a paper on “Friction and Lubrication,” read be- 
fore the Manchester Association of Engineers, November 
T. 
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is the modulus of transverse elasticity. But if 
two surfaces are separated from one another by 
a liquid of thickness y, and one of them moves 
with speed v relatively to the other, the resist- 
ance no longer depends upon the mere magni- 


tude of the angle, of which s/y is 
the tangent, but upon the rate of its 
increase with time. If a is the area 


of either liquid surface, the force required to 
maintain the steady speed v is F = qa = kav/y, 
where k is called the coefficient of viscosity of 
the liquid. [This coefficient is clearly that 
force which will move a unit area of surface 
with unit speed relatively to another surface 
from which it is separated by unit thickness 
of the liquid in question.] 

A film of oil of uniform thickness, y, all 
round a journal of diameter d and length 1, and 
adhering to it and to the bearing surrounding 
it, will thus oppose a resistance to the rotation 
of the former with surface speed v of the 


amount 
F = krdlv/y ...ssassessa (1) 


In such a case the friction would not depend 
on the load, which does not appear at all in 
the expression; and it will be readily admitted 
that the force required to distort the oil flm 
cannot depend on the fluid pressure to which 
it is, at the moment, subjected. The friction 
is governed only by the area of viscous fluid to 
be sheared, and the viscosity of the oil, 1. e., 
the kind of oil and its temperature (with which 
the viscosity greatly alters), and it also gets 
greater the smaller (y) the thickness of the 
film, so that if the journal is a close fit within 
its bush the resistance to motion will be 
greater than if the fit is an easy one. 
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There are, unfortunately, very few cases in 
engineering practice, where a journal rotates 
with a uniform thickness of oil around it. It 
is only when the speed is very great indeed that 
this can happen—as with steam turbines and 
mill spindles. At moderate and low speeds 
we know that the shaft moves to one side by 
an amount which depends on the speed and 
the load, the eccentricity for any given load 
becoming legs the greater the speed. We have 
just seen that the frictional resistance depends 
on the thickness of the oil film, but it is known 
from the researches of Osborne Reynolds, and 
Sommerfeld that the diminution of frictional 
resistance, due to the thickening of the film 
on one side of the shaft, is more than made up 
for by its increase due to the thinning on the 
other. On the whole, therefore, the friction 
gets greater when the journal becomes more 
eccentric, 

Starting, therefore, with a bearing running 
slowly, in which the lubricant has just formed 
„ & complete film all round the shaft, it will 
have its maximum amount of eccentricity, and 
the frictional resistance will on this account 
be large. 

As the speed is increased, the eccentricity 
diminishes. The friction should, according to the 
simple law of oil shearing given above, increase 
With the speed, but it should diminish, on the 
Other hand, with the eccentricity. We find, 
in fact, that at first it diminishes more than it 
increases, and in this way (the coefficient of 
friction) attains a minimum value which de- 
pends on the circumstances. With further in- 
Crease of speed the diminution of friction due 
to the lessening eccentricity becomes insignifi- 
cant, and for a certain interval the simple law 
of friction is followed, whereby the friction 
increases proportionally to the velocity of ruv- 
bing. 

For speeds greater than about from 20 ft. 
to 80 ft. per minute (depending on the kind 
of bearing) the simple law of fluid friction is 
interfered with for another reason. 

On account of the high speed, the tempera- 
ture in the oil film itself rises above that of the 
bearing (even when the latter is artificially 
malntained constant) and its viscosity becomes 
reduced. The frictional resistance then in- 
creases less rapidly than in exact proportion 
to the speed. 

The faster the journal runs, the more the 
temperature of the oil film rises above that of 
the bearing, and the thinner or less viscous 
becomes the oil. For speeds from 50 to 90 
up to about 450 ft. per minute, the coefficient 
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of friction is proportional to the square root of 
the speed of rubbing. For speeds between 
450 ft. and 800 ft. per minute the friction in- 
creases more slowly still, and, according to 
Thurston, u varies as vo- 2. For speeds of the 
order of 3,600 ft. per minute and upwards, the 
influence of speed disappears altogether, and 
the conclusion arrived at by Lasche is that, for 
the bearings of high-speed generators driven 
by steam turbines, whose rubbing speeds are 
nearly a mile a minute, the coefficient of fric- 
tion is the same whatever be the speed. 

The Coefficient of Friction of Lubrication.— 
The term ‘‘coefficient of friction” denotes the 
ratio of the total resistance in the bearing due 
to the shearing of the lubricant, to the load of 
the journal; and although it has no physical 
meaning, it supplies a convenient and conven- 
tional method of discussing the details. 

If F denote the resistance, and P the load, 
we have 

F K rd lv 


P Py 


and if P/d! be, as usual, denoted by p, and 
called the bearing pressure, or load per unit of 
projected bearing area, we see that 


or the coefficient of friction would vary as the 
speed and inversely as the bearing pressure if 
the oil film were of uniform thickness all 
round, and the temperature of the lubricant 
were constant. 

Heimann’s experiments on a solid bush bear- 
ing of gun metal show that „ increases less 
rapidly than the velocity of rubbing when the 
speed is greater than about 20 ft. to 80 ft. per 
minute. This is due to the fact that the dif- 
ference between the actual temperature of the 
oil film and that of the bearing gets greater as 
the speed increases, so that although the bear- 
ing temperature may remain the same through- 
out a series of experiments, that of the film 
of lubricant itself, upon which the value of k— 
the coefficient of viscosity—-depends, does not. 
Thus à falls away from the simple linear law 
the more the greater rubbing speed becomes. 

These—as also Beauchamp Tower's experi- 
ments—show that the “coefficient of friction” 
in a lubricated bearing follows the law u = 
(cVv)/p (instead of » = cv/p, as given above). 

Upon further examination of the experi- 
mental results we observe that for speeds be- 
low about 20 ft. per minute the coefficien+ of 
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friction diminishes for a little in exact propor- 
tion to the speed, but that the effect of the 
relatively great eccentricity of the journal in 
the bush soon begins to have an important 
influence in increasing the friction; so that 
after a while the curves of u take reverse turns, 
and the coefficient attains a minimum value 
as described above. 

The curves all rise very rapidly when the 
speed is very slow and the oil has all been 
squeezed out of the bearing; and that they 
tend to converge upon the constant value 0.15, 
the coefficient of friction for greasy metals slid- 
ing upon each other, long ago determined by 
Morin. It is only then that w remains con- 
stant, and that we encounter a frictional re- 
sistance and loss of work proportional to the 
load on the bearing and of the amount already 
calculated. 

Formula for Coefficient of Friction.—Revert- 
ing to the theoretical law of fluid friction men- 
tioned above, viz.: 


we find that experiments show that n has 
values diminishing from % to 0 as the speeds 
increase from 100 ft. to 3,600 ft. per minute. 
Clearly, the variation should be made in the 
value of k, the viscosity coefficient, and not in 
that of v; for the law of shearing resistance is 
equally kv/y at high as at low temperatures. 

If we could calculate the excess of mean 
temperature of the oil film over that of the 
metal walls between which it is flowing, then 
knowing how k depends upon that (mean) 
temperature we could predict the proper form 
of the expression for any given case. 

The author has found a simple expression 
which gives the values of k with fair correct- 
ness between the temperatures 70° and 160° F. 

The formula is 

B B 


k = ———__—__, or k = — , 
(t — 60°) 0 


where B has the value 


+ 


Thus we write: 


A roughly accurate expression for the coeff- 
cient of friction for machinery oil as deduced 
from these experiments will therefore be (for 
speeds over 20 ft. per minute). 
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CVV 
J (b) 
0p 
900 Vv 1.8 Vv 
= —____ = ——.. (6) 
5000p 0p 


Here v= surface speed in feet per minute, 
p = bearing pressure in pounds 
square inch, 


per 


and = excess of oil temperature above 
60° F. 
This may be written in the form: 
1. 8NVv 
M = - bs (7) 
6 


where M may be called the specific friction. It 
is the frictional resistance per square inch of 
projected bearing surface. 

The quantity up = M is obviously propor- 
tional to the frictional resistance or force per 
square inch of journal area, for the total work 
spent on friction per minute is F v = p Pv = 
u Pd IVS MVAl. 

If we divide by dl we obtain (Mv) the 
friction work per minute per square inch of 
projected bearing area, and M is the force of 
friction per square inch of that area. 

A journal starting from cold at a given speed 
v will warm up until the heat emitted is equal 
to that generated by friction. 

Its temperature will then be 6 f = 0.66 v? 


(dN)? 


4 


The excess of this temperature over that of 
the surroundings (say 60°) is proportional, 
according to Newton’s law of cooling, to the 
heat emitted (per square inch of bearing area) 
per minute (e 6). 

If now the bearing length were suddenly 
doubled, the bearing pressure (p) would be 
halved; but the value of M would (to a first 
approximation) remain unaltered, for the fric- 
tional resistance is quite independent of the 
pressure in the oil film, being governed only 
by the rubbing speed (i. e., the diameter and 
the revolutions per minute), and the tempera- 
ture of the bearing. 

The speed has not altered with the change 
of length, and the temperature also will not 
change; for, although the total heat generated 
in the bearing by friction has doubled, so also 
has the surface for emitting heat. An altera- 
tion in the length will not, therefore, produce 
any change in the heat generated or dissipated 
per square inch or in the temperature of the 
journal. 
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If running hot before, it will run hot still; 
we gain nothing from this point of view by 
lengthening the journal, and, in fact, the total 
loss by friction will be increased in the exact 
proportion in which the bearing has been 
lengthened. 

What we gain by increased length is a dim- 
{nished liability to rupture of the oil film (on 
the “off” side of the point of nearest ap- 
proach), and to the consequent running of the 
journal and bearing in metallic contact. 

Application of the above Formula in the De- 
sign of Bearings.—In endeavoring to apply the 
theoretical explanations and experimentally 
derived formulas discussed above to the design 
of a bearing, what we want to know is: What 
is the proper proportion of length to diameter 
under any given conditions as to load, speed, 
and mode of lubrication; having regard also 
to the fact that the requirements demanded 
from the point of view of strength and stiff- 
hess must also be met. 

We have to consider how much heat is gen- 
erated by the viscous resistance opposed by 
the oil to the rotation of the shaft, in what 
manner this heat is dissipated, to what tem- 
perature the bearing will rise in actual run- 
ning, and what law connects the temperature 
at which the journal may safely run with the 
pressure and the speed. 

The heat generated is obviously equal to 

u PTd N 


ere thermal units per minute, if d is 


the journal diameter in inches, P the load in 
pounds, » the coefficient of friction, and N the 
number of revolutions per minute. 

If the heat dissipated by radiation from the 
surfaces of the housing and shaft be, as usually 
assumed, proportional to dl, the projected 
bearing area, and to 0 the temperature differ- 
ence between bearing and external air; then, 
When the temperature of the bearing becomes 


steady, we shall have (e being the emissivity 
Coefficient) 
u Pyr d N 


12 J l 
In the standard text-books it is usually 
assumed that whatever may be the diameter 
or length of the proposed journal the value 
of x will remain constant. In that case 
PrN u 1 PN 


| = —______ = P N = — 


12Je0 12Je6 B 


which means that the length of the bearing 
must increase with the load and the revolu- 
tions. 


(9) 
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As a matter of experimental fact, however, 
u is by no means constant. It depends on 
speed, pressure, and temperature, and, as we 
have already seen, we may take it to follow 


the law 
1.8 Vv 


A 0 p 
The more correct method will be to use the 
value for the coefficient of friction which has 
been determined by experiments upon bearings 
as above described. . , 
If, then, we insert this value in (8), we 
obtain 


d N 


since v = 


12 
c P(wd N)? 
—— = edle 
127 poJ 


P 
With c = 1.8, — = Id, and J = 778, we get 


3,400 e 


To determine the value of e, the emissivity 
coefficient, we may apply this formula to Stri- 
beck’s results from his Sellers bearing. This 
bearing of diameter 2.76 ins. attained—accord- 
ing to that figure—after running for three 
hours at 760 r.p.m., a final temperature of 
about 140° F. ( = 80°). 


(2.75 X 760) # 
e = — ——— =b B. T. U. (12) 
3,400 X 802 
dissipated per square inch of projected bear- 
ing area per minute per degree F. difference 
of temperature, between the bearing and the 
outer air. 
Thus the formula for 9, the final rise of tem- 
perature of a bearing above its surroundings, 
becomes 


Therefore 


V 3,400 X ahs 
or in round numbers 
(d N) ! 


4 


Expressed in words, this means that the 
steady or finally-attained temperature of a 
bearing of given diameter is higher the greater 
the % power of the revolutions, and is greater 
for a given speed the larger the 3%, power of 
the diameter. It is, however, quite indepen- 
cent of the lergth of the journal. 


= 
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We cannot, therefore, hope to lower the ter- 
minal temperature by lengthening the bearing. 
‘ue heat generated increases as fast as the area 
for dissipating it does; for although by length- 
ening the journal the bearing pressure is dim- 
inished, yet since » varies inversely as p, the 
frictional resistance and the heat generated 
are pari passu increased. 

We know, however, from experience, that 
journals must be made long for high speeds, 
and the above conclusion seems at first sight 
to conflict not only with the text books, but 
also with practice, and so to be paradoxical. 

The explanation is as follows: While it is 
true that the final temperature to which a bear- 
ing will rise after a long run under a given 
load and with a given lubricant, depends only 
on the diameter of the spindle and on the speed 
of revolution, i. e., only on the rubbing ve- 
locity, and not at all upon the length of the 
journal, we have to remember that if that 
finally-attained temperature be too high the 
lubricant will be squeezed out unless the bear- 
ing pressure is low. 

The conditions attending the minimum 
values of the coefficient of friction are those 
under which the oil begins to escape from the 
bearing. and that for any lower speed the bear- 
ing will run dry, we may find the connection 
between rubbing speed and temperature on the 
one hand, and rubbing speed and pressure on 
the other, which specifies the condition of safe 
running with a complete oil film. 

Sommerfeld has deduced mathematically an 
‘expression for this very speed for the minimum 
coefficient of friction, in terms of the bearing 
pressure, p; the radius of the journal, r; the 
difference between the radii of bearing and 
journal, 6; and the coefficient of viscosity, k. 

It is of the form 


We also found above that the coefficient of 
viscosity for machinery oil is, for temperatures 
between 68° F. and 160° F., well represented by 


C 


the expression k = or k = — (units 


(t° — 60°) 6° 
= pounds, feet, and degrees F.). 
Substituting for this k in (14) we obtain 
WC (15) 


where C is a constant, varying as the square of 
the ratio of the original slackness of fit to the 
size of the journal. 

We shall use for our purposes in designing 
bearings the expression vo = C p , with C 
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= 1/, for the value of the constant; and when 
written in the form 


6. = 


we see that it gives the critical value (.) of 
the rise of temperature above which, under the 
given conditions as to surface speed (v. feet 
per minute), and bearing pressure (p Ibs. per 
square inch), the oil will be in danger of leav- 
ing the bearing and allowing it to run with 
metallic contact of the rubbing surfaces. 

What we are now proposing, then, is to fix 
the proportions of journals by reference to the 
minimum points of the experimental friction 
curves already discussed, assuming them to 
indicate the critical conditions as regards 
speed, pressure, and temperature of the bear- 
ing, below which it is unsafe to run. 

We first calculate the terminal rise of tem- 
perature ef the bearing by the expression 0r: = 


(d N)? 
ra 


We then equate this to the value 


40 v 


I = of the above critical temperature; 
p 

and so obtain a relation between the length, 

the load, the diameter, and the speed of revo- 

lution. 


We thus have 


(d N)) 40 v 
4 . p 
TaN P 
Substituting for v, and — 
12 ld 
for p, we may write this 
(d N)? 40 r d? NI 
4 12P 
from which we obtain 
P 


ee eee (17) 
40 d (dN) » 1 

This is the formula proposed for use in the 
design of journals for speeds of rubbing up to 
about 450 ft. per minute. 

It has been found to agree well with practice 
in all the different examples on which it has 
been tested. 

In those cases in which it does not agree, it 
is to be surmised that the practitioner has been 
misled by adherence to the erroneous theory 
alluded to above. 

It will be noticed that, contrary to the view 
usually accepted, the length must be greater 
the slower the speed. 
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This is clearly correct; for the slower the 
speed the greater difficulty has the journal in 
dragging in its supply of oil to meet the re- 
quired demand in opposition to the bearing 
pressure which is squeezing it out. 

The lower must that bearing pressure ac- 
cordingly be—i. e., the greater 1 for a given 
d, in order to enable the journal to maintain 
its oil film unbroken. 

For a half-brass, p may be taken at about % 
of the above values. 

For oils with more body, however, the bear- 
ing pressure may be from 25 to 50 per cent. 
greater. 

Factor of Safety.—The above calculated 
lengths are minimum values which cannot be 
diminished without rupture of the oil film. It 
will be better to have the lengths a little 
greater than these, so as to afford a rcasonable 
factor of safety against such rupture. The 
pressures which were used in the calculations 
may therefore be called the critical pressures, 
since they specify those which must not be 
exceeded if we are to avoid the danger of run- 
ning dry. We may properly define as the 
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factor of safety of a given lubricated bearing 
the ratio of the critical pressure to the actual 
pressure under which it will work; or n = De/D. 

It is clear also that the factor of safety is 
equal to the ratio of the length of journal 
actually adopted to the critical length as cal- 
culated above. Thus, suppose we have a jour- 
nal of length lo, diameter d. running at N revo- 
lutions per minute, which is loaded with P lbs., 
and is just running at the critical pressure De. 
Then its terminal temperature is 

(de N) ? 
0, = = 
4 

and the critical pressure at the given rubbing 


r do 


speed N and this final temperature 6¢ is 


12 


p 9 
(by formula vo = 6) pe = 40 (do N) ! 
40 


The friction work is greater when a factor 
of safety is secured by enlarging the journal 
diameter than it is when obtained by increasing 
the length. 


THE SETTING OF PORTLAND CEMENT 


By BERTRAM BLOUNT 


CONDENSED FROM 


Some years ago it was generally believed 
that all requisite knowledge of the setting of 
Portland cement had been acquired. It was 
supposed that the setting depended on the 
me ation of a calcium aluminate, to which 
i formula 3 CaO AlO, was assigned, and 

at the rapidity of setting depended on the 
Proportion of this aluminate—the higher the 
Proportion the quicker the setting. There 
Were, of course, minor questions which re- 
Quired some sort of explanation, but with 
these axioms as a guide the expert found his 
path broad and plain. 

At present the situation is by no means so 
simple. The belief that the essential con- 
stituent concerned in the setting of cement Is 
an aluminate remains, but the identity of the 
aluminate is doubtful. The mechanism by 
which the aluminate sets is supposed to be 
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the hydration of this substance, its dissolution l 
to a supersaturated solution, the deposition of 
the surplus, the re-formation of a supersatur- 
ated solution, and so da capo. In addition to 
the doubt as the composition of the aluminate. 
there is no direct evidence of the aluminate 
forming a supersaturated solution. Futher, 
it is not easy to understand why a small 
amount of water, e. g., 1 per cent., absorbed 
by the cement during storage, capable of hy- 
drating only a small proportion of the alumin- 
ate, can profoundly modify the time of setting 
as it does. Many other facts in connection 
with the setting of cement require explana- 
tion, among the most important being those 
dealing with the time of setting. 

Two aspects of the setting time question need 
to be considered. The first is the inquiry: 
What are the chemical and physical causes 
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and operations which govern the process of 
setting? The question is of high scientific 
interest and much complexity, and cannot yet 
be answered; accurate data are almost com- 
pletely lacking. Until detailed knowledge 
has been gained, generalization must be con- 
fined to some simple hypothesis as that given 
above, it being understood that it is no more 
than an hypothesis; in consequence of the lim- 
ited value of a generalization so imperfect, 
each case of anomalous' setting must be 
studied as an individual and on its merits. 

The second aspect of the setting time ques- 
tion is practical. It is: How to insure that 
a cement procured for a given piece of work 
shall set suitably? 

When it is considered that in ordinary con- 
struction the cement may be mixed in propor- 
tions varying from 1:1 to 1:12, may be han- 
dled in a time varying from a few minutes to 
an hour, and may be exposed to a load in a 
few days, it will be seen that the conditions 
are Onerous. A cement to meet these con- 
ditions must remain inert for at least one 
hour; after that the quicker it sets the bet- 
ter. It remains to consider whether such a 
cement can be regularly made, and whether its 
quality can be properly tested before it is used. 

Take the second and easier part of the ques- 
tion first. Clearly the ordinary methods of 
the testing room are insufficient. Three pats 
of neat cement, carefully gaged, kept at a 
known and uniform temperature, and pro- 
tected from evaporation, are used to ascertain 
the setting time. In practice a mass of stone 
and sand mixed wholesale with the cement, 
mixture being aided by a liberal supply of 
water, is dumped into place under any sort 
of weather conditions which may prevail. The 
gap between the two procedures is too wide. 
A useful intermediate step would be to make 
blocks of concrete from the aggregate in- 
tended for use, and mixed, not with the pre- 
cision of a skilled gager, but with that ordin- 
ary amount of skill and care which can be 
expected from a good laborer. Such a mode 
of testing, though rough, would be a guide to 
the behavior of the material in the work. 

Next, the task of the manufacturer is to 
produce a cement which shall have a consider- 
able period of quiescence after it has been 
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mixed with water, and then set rapidly. Until 
the causes of setting are accurately known, 
the maker in producing such a cement must 
proceed empirically. In attempting his task 
he must remember what has been brought 
about by the conversion of cement manufac- 
ture from the fixed kiln to the rotary klln 
process. In the old process there was a mix- 
ture of well-burnt clinker, relatively high in 
lime, with under-burnt material and material 
containing the ash of the fuel; the composition 
of these three substances differs substantially. 
In the present process the whole product is of 
the same composition. It is conceivable that 
the under-burnt material and the material 
containing the ash of the fuel, and relatively 
poor in lime, are the chief agents in deter- 
mining the setting time of the cement and in 
influencing alteration of the setting time. As 
this adventitious material does not occur in 
rotatory clinker, the setting of rotatory cement 
depends upon the properties of those chemical 
compounds which constitute fully burnt 
clinker. In short, by the introduction of the 
rotatory kiln, Portland cement, almost as uni- 
form as when made in the laboratory, has be- 
come an article of commerce. Differing from 
the mixed product from fixed kilns, its prop- 
erties naturally differ and must be studied 
apart. It follows that methods of controlling 
setting time—e. g., by adding water, gypsum, 
or hy storage, whose effects are fairly under- 
stood—though their rationale may not be— 
when they are applied to fixed kiln clinker, 
will give different results with rotatory clinker 
of the same mean composition. Experience 
shows that this expectation is warranted. 

As long as our state of ignorance as to the 
mechanism of setting continues, progress must 
be empirical. Various devices, including the 
addition to clinker, which sets badly but hard- 
ens well, of some preparation which is of 
value merely for setting, are being and will be 
tried, and it is likely that some of these will 
prove effective. But until the chemistry of 
Porland cement is understood to a point when 
tt is possible to assign to each constituent its 
true role, not merely alone, but in the pres- 
ence cí its fellows, unforeseen difficulties, 
paradoxical phenomena will be encountered, 
and explanations will be guesses or glosses. 
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Hardly a day passes nowadays that a new 


use for Portland cement is not found. Re- 


cently one of the leading railroads replaced 
wooden telegraph poles by concrete poles, and 
they are being found more satisfactory from 
almost every point of view. Reinforced con- 
crete planks are being used in steamboat con- 
struction. Wooden ties are being replaced by 
concrete on some railroads. The infant’s milk 
is obtained in a dairy where the floors, walls, 
bins, feed mixing troughs and stalls are all of 
concrete. As he grows older he is surrounded 
on all sides by concrete structures, and when 
he dies his body is placed in a grave whose 
vault is constructed of concrete and a concrete 
tombstone is used to mark his resting place. 
Thus the examples of the varied uses of cement 
might be multplied. One of the most novel, 
however, is the use of cement for tree den- 
tistry,” which is described in a recent catalog 
of the Dragon Portland Cement Co. This con- 
sists in the filling of old cavities in the trunks 
of trees with a rich cement mortar, after the 
rotten wood has been carefully removed, some- 
what similar to the manner in which a dentist 
carefully cleans a tooth cavity before filling. 
Care should be exercised, however, to see that 
the surface of the cement is low enough for the 
bark to grow over it. Foresters believe this 
Will be the means of saving many old trees 
from further decay and destruction. 


TREE CAVITY FILLED WITH CEMENT. 


THE CRIPPLING STRENGTH OF BRIDGE 
COMPRESSION MEMBERS 


The largest and most important series of 
ests on full-sized compression members — 
chords and posts for modern bridges that has 
ever deen made, is that which has been carried 
on during the past 20 years by the engineer- 
ing department of the Pittsburg, Cincinnati, 
Chicago & St. Louis Railway. These tests 


were made by Mr. C. P. Buchanan, Bridge En- 


gineer of the Pennsylvania Lines West of 
Pittsburg, and the valuable results obtained 
have been set forth at length in an article 


which appeared in Engineering News, Dec. © 
26, 1907. 

The tests, though extending over a period of 
many years, were all made by the same method 
and in the same testing machine, and there- 
fore form a coherent whole. The columns ex- 
perimented on were shop duplicates of actual 
chords and posts built and erected in bridges 
on the Panhandle lines, and the tests were 
made for the definite purpose of developing 
methods of construction which would insure a 
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column stronger in its details than in the 
body, and at the same time give maximum 
crippling strength of the body. 

Though the results obtained seem to indi- 
cate a wide range of variation, yet it is found 
that no less than ten of the nineteen columns 
tested form into five pairs in which the crip- 
pling loads of the members of each pair agree 
so closely that they satisfactorily establish 
each other’s reliability. 

The members tested comprised six posts and 
thirteen chords, pin ended, ranging in length 
from 13 ft. 7 5-16 ins. to 25 ft., with l/r 
(length / least radius of gyration) ratios of 
from 29 to 120, and of various sections built 
up from Z-bars, angles, channels and cover 
plates. Twelve of the members were con- 
structed of wrought-iron sections, the remain- 
ing seven being of steel. 

An examination of Mr. Buchanan’s results 
reveals the fact that in every test the crippling 
load was considerably below the yield point 
of the metal. The yield points for the iron 
and steel used were 30,000 to 34,000 lbs. and 
40,000 Ibs. respectively. The crippling strength 
of the large columns tested, however, ranged 
only from 24,000 to 34,000 lbs. per sq. in., 
even though the series included columns so 
short that the ‘‘column reduction” effect was 
virtually eliminated. 

Commenting on these tests 
News” says editorially: 

“Two things are clearly apparent: First, 
that the crippling loads reached only 90% of 
the yield point in the wrought-iron columns 
and only 80% in the steel columns; second, 
that the ‘short’ columns show no gain over 
the average. No rising tendency of the strength 
seems to accompany the low length-ratios, and 
it is reasonable to conclude that the results 
represent the limiting strength of such col- 
umns irrespective of any ‘column reduction.’ 

“The general result may therefore be ex- 
pressed thus: Well-made wrought-iron or steel 
columns fail completely at loads which on the 
most favorable assumption will not exceed 
90% of the tensile yield point of the material. 
A steel column whose material shows 40,000 
lbs. tensile yield point will, when loaded to 
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18,000 lbs. per sq. in., have a factor of safety 
ot not over 2, even if its construction be of the 
best type. In contrast therewith, a tension 
member of the same material, loaded to 20,000 
Ibs. per sq. in., has a factor of safety against 
failure exceeding 3, while against permanent 
deformation it has a factor of 2, which is as 
great as the factor of safety of the column 
against final collapse. 

“This is the most important showing of the 
tests recorded. It is a most impressive warn- 
ing of the danger of that gradual increase in 
working stresses which has been quietly going 
on for eight or ten years past. In column de- 
sign particularly, we are warned to return to 
more conservative practice. 

“A study of the tabulated figures makes 
clear the fact that in the upper part of the 
range of column resistance there is a domain 
of imperfect elasticity, just as there is a 
similar domain in the upper range of tensile 
resistance. In tension tests this domain covers 
something more than the upper one-third of 
the ultimate—tthat is, the elastic range is not 
quite two-third of the ultimate strength. Judg- 
ing from the results of Mr. Buchanan’s tests, 
the domain of elastic behavior in column re- 
sistance extends little higher than two-thirds 
the collapsing strength. 

In conservative designing the intensities of 
permanent load and of repetitive loading must 
in all cases remain below the limit of elastic 
behavior. If this consideration be allowed to 
govern in fixing column stresses, we must take 
our limit not merely at 80% to 90% of the 
tensile yield point, as shown by the figures of 
crippling strength, but at 70% of this reduced 
value, or, say at 60% of the tensile yield point. 
We are then limited to about 21,000 to 24,000 
pounds per square inch in steel, for the fig- 
ures to be taken as the initial point in column 
calculations. Column reduction and the nec- 
essary margin of safety against uncertainties, 
imperfections, ignorance and service contin- 
gencies, will of course bring the practical 
working stresses to a value much lower.“ 

We understand that this article has been 
reprinted in full and can be obtained from 
the publisher of the journal quoted. 


NEW REINFORCED CONCRETE REGULA- 


TIONS IN 


We give herewith, in slightly condensed 
form, the regulations of the Bureau of Build- 
ing Inspection of Philadelphia in regard to 
the use of reinforced concrete, which were 
Approved by Director Henry Clay, of the De- 
partment of Public Safety, on October 8, 1907. 

The term “reinforced concrete” shall be 
understood to mean an approved concrete 
mixture reinforced by steel or iron of any 
shape, so that the steel or iron will take up all 
the tensional stresses and assist in the resist- 
ance to compression and shear. 
Reinforced-concrete construction will be ac- 
cepted for fireproof buildings of the first class, 
f designed as hereinafter prescribed; pro- 

vided, that the aggregate for such concrete 
shall be clean, broken, hard stone, or clean 
graded Sravel, together with clean siliceous 
Re Or fine grained gravel; should the con- 
ean be used for fiooring between rolled steel 
8 8, clean furnace clinkers entirely free of 
ane ustible matter, or suitable seasoned fur- 
Sik Blag may be used; when stone is used 
I gravel it must be of a size to pass 
ae Sh a 1-in. ring, and 25% of the whole 
gee Not be more than one-half the maximum 
tick nnd provided further, that the minimum 
forcin ess of concrete surrounding the rein- 
and & members of reinforced-concrete beams 
m 1 ders shall be 2 ins. on the bottom and 
gde As. on the sides of the said beams and 
de- The minimum thickness of concrete 
ment Slab rods shall be 1 in. All reinforce- 
tion in columns to have a minimum protec- 
hay 2 ins. of concrete. 
the the requirements herein specified for 
Dur Protection of steel and for fire-resisting 
flog Oses shall apply to reinforced concrete 
to Ig between rolled-steel beams as well as 
stp,“ iMforced-concrete beams and to entire 
er “tures in reinforced concrete. Any con- 
nfor Structure or the fioor filling in same, re- 
Ced or otherwise, which may be erected 
met. Permanent centering of sheet metal, of 
ity lathing and curved bars or a metal cen- 
enact of any other form, must be strong 
tron ee to carry its load without assistance 

m the centering, unless the concrete is so 
Applled as to protect the centering as herein 
8ecified for metal reinforcement. 


On 
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Exposed metal centering or exposed metal 
of any kind will not be considered a factor 
in the strength of any part of any concrete 
structure, and a plaster finish applied over the 
metal shall not be deemed sufficient protec- 
tion unless applied of sufficient thickness and 
properly secured, as approved by the Chief of 
the Bureau of Building Inspection. 

All concrete shall be mixed in a mechani- 
cal batch mixer to be approved by the Bureau 
of Building Inspection, except when limited 
quantities are required or when the condition 
of the work makes hand mixing preferable; 
hand mixing to be done only when approved 
by the Bureau of Building Inspection. In all 
mixing the material shall be measured for 
each batch. 

When hand mixing is done under the afore- 
said limitations, the cement and fine gravel or 
coarse sand shall be first thoroughly mixed 
dry and then made into a mortar by gradu- 
ally adding the proper amount of water. The 
crushed stone or gravel shall be spread out to 
a depth not to exceed 6 ins., in a tight box 
or upon a proper floor, and be sprinkled with 
water as directed; the mortar is then to be 
evenly spread over the crushed stone, and the 
whole mass turned over a sufficient number 
of times, to affect the thorough mixing of the 
ingredients. 

All forms and centering for concrete shall 
be built plumb and in a substantial manner, 
made tight so that no part of the concrete 
mixture will leak out through cracks or holes, 
Or joints, and after completion shall be thor- 
oughly cleaned, removing shavings, chips, 
pieces of wood and other material, and no 
debris of any kind shall be permitted to re- 
main in the forms. All forms to be properly 
supported and braced in a manner to safely 
sustain the dead load and the load that may 
be imposed upon them during construction. 

The reinforcing steel shall be accurately 
located in the forms and secured against dis- 
placement. 

Concrete shall be placed immediately after 
mixing. 

Whenever fresh concrete joins concrete that 
is set, or partially set, the surface of the old 
concrete shall be roughened, cleaned and spread 
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with cement mortar, which mortar shall be 
mixed in proportions of one of cement to two 
of sand. 

Concrete shall not be mixed or deposited in 
freezing weather, unless precautions are taken 
to avoid the use of material covered with ice 
or snow or that are in any other way unfit for 
use, and that further precautions are taken to 
prevent the concrete from freezing after being 
put in place. All forms under concrete 80 
placed to remain until all evidences of frost 
are absent from the concrete and the natural 
hardening of the concrete has proceeded to 
the point of safety. 

Concrete laid during hot weather shall be 
drenched with water twice daily, Sunday in- 
cluded, during the first week. The broken 
stone, if hot and dry, must be wet before go- 
ing to the mixer. 

The time at which props or shores may 
safely be removed from under fioors and roofs 
will vary with the condition of the weather, 
but in no case should they be removed in less 
than two weeks; provided, that column forms 
shall not be removed in less than four days; 
provided further, that the centering from the 
bottom of slabs and sides of beams and gird- 
ers may be removed after the concrete has set 
one week, provided that the floor has obtained 
sufficient hardness to sustain the dead weight 
of the said floor and that no load or weight 
shall be placed on any portion of the con- 
struction where the said centers have been re- 
moved. 

The concrete for all girders, beams, slabs 
and columns, shall be mixed in the proportions 
of one of cement, two of sand or fine gravel 
and four of other aggregates as before pro- 
vided. The concrete used in reinforced con- 
crete-steel construction must be what is usu- 
ally known as a “wet” mixture. When the 
concrete is placed in water it must be placed 
in a semi-dry state. 

Only Portland cement shall be permitted in 
reinforced concrete constructed buildings. All 
cement shall be tested, in carload lots when so 
delivered or in quantities equal to same, and 
report filed with the Bureau of Building In- 
spection before using it in the work. Cement 
failing to meet the requirements of the accel- 
erated test will be rejected. 

Soundness of Cement: Accelerated Test.— 
Pats of neat cement will be allowed to harden 
24 hours in moist air, and then be submitted 
to the accelerated test as follows: A pat is 
exposed in any convenient way in an atmo- 
sphere of steam, above boiling water, in a 
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loosely-closed vessel, for 3 hours, after which, 
before the pat cools, it is placed in the boiling 
water for 5 additional hours. 

To pass the accelerated test satisfactorily, 
the pats shall remain firm and hard, and show 
no signs of cracking, distortion or disintegra- 
tion. 

Such cements, when tested, shall have a 
minimum tensile strength as follows: Neat 
cement shall, after one day in moist air, de- 
velop a tensile strength of at least 150 lbs. per 
sq. in.; and after one day in air and six days in 
water shall develop a tensile strength of at 
least 500 lbs. per sq. in.; and after one day 
in air and 27 days in water shall develop a 
tensile strength of at least 600 lbs. per sq. in. 
Cement and sand tests composed of one part 
of cement and three parts of crushed quartz 
shall, after one day in air and six days in 
water, develop a tensile strength of at least 
175 lbs. per sq. in., and after one day in air 
and 27 days in water shall develop a tensile 
strength of at least 240 lbs. per sq. in. These 
and other tests as to fineness, set, etc., made 
in accOrdance with the standard method pre- 
scribed by the American Society of Civil En- 
gineers, may, from time to time, be required — 
by the Bureau of Building Inspection. 

Walls.—Reinforced concrete may be used in 
place of brick and stone walls, in which cases 
the thickness may be two-thirds of that re- 
quired for brick walls as shown in the Schedule, 
Section 18 of the Act of Assembly No. 123, of 
the Commonwealth of Pennsylvania, approved 
June 5, 1901, provided the unit stresses as 
set forth in these regulations are not ex- 
ceeded. 

Concrete walls in such cases must be rein- 
forced in both directions in a manner to meet 
the approval of the Chief of the Bureau of 
Building Inspection. 

Steel. All reinforcements used in re- 
inforced concrete shall be of standard grade of 
structural steel or iron of either grade to meet 
the ‘‘Manufacturers’ Standard Specifications,” 
revised February 3, 1903. 

Reinforced-concrete slabs, beams and gird- 
ers shall be designed in accordance with the 
following assumptions and requirements: 

(a) The common theory of flexure to be ap- 
plied to all beams and members resisting bend- 
ing. 

(b) The adhesion between the concrete and 
the steel is sufficient to make the two mate- 
rials act together. 

(c) The design shall be based on the as- 
sumption of a load four times as great as the 
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total load (ordinary dead load plus ordinary 
live load). 

(d) The steel 
stresses. 

(e) The stress-strain curve of concrete in 
compression is a straight line. 

(t) The ratio of the modulus of elasticity 
of concrete to that of steel: 


to take all the tensile 


Stone or gravel concete ..........26- 1 to 12 
Slag concrete ........... pros ee .. 1 to 15 
Cinder concrete C 1 to 30 


The allowable unit transverse stress upon 
concrete in compression: 


Stone or gravel concrete....600 lbs. per sq. in. 

Slag concrete 400 f 

Cinder concrete .......... 250 “ = 
The allowable unit transverse stress in ten- 

sion: 

f/ AA Gare ae Se 12,000 lbs. per sq. in. 

Stell 16,000 * i 


The allowable unit shearing strength upon 
concrete. 
Stone or gravel concrete ....75 lbs. per sq. in. 
Slag concrete ........es00- 50 „* i 
Cinder concrete * * 
The allowable unit adhesive strength of con- 
crete: 
Stone or gravel concrete . . . 50 lbs. per sq. in. 
Slag concrete 40 * . 
Cinder concrete e X 
The allowable unit stresses upon concrete 
in direct compression in columns: i 
Stone or gravel concrete ...500 lbs. per sq. in. 
Slag concrete ..... 8 300 * d 
Cinder concrete .......... 150 * i 
The allowable unit stress upon hoop col- 
umns composed of stone or gravel concrete 
shall not be over 1,000 Ibs. per sq. in., figuring 
the net area of the circle within the hoop- 
ing. The percentage of longitudinal rods and 
the spacing of the hoops to be such as to per- 
mit the concrete to safely develop the above 
unit stress with a factor of safety of four. 
When steel or iron is in the compression 
sides of beams the proportion of stress taken 


by the steel or iron shall be in the ratio of the, 


modulus of elasticity of the steel or iron to 
the modulus of elasticity of the concrete pro- 
vided that the rods are well tied with stirrups 
connecting with the lower rods of the beams; 
provided, further, that when rods are used in 
compression, the approval of the Chief of the 
Bureau of Building Inspection must be ob- 
tained. 

In the design of structures involving rein- 
forced concrete beams and girders, as well 
as slabs, the beams and girders shall be treated 
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as T-beams, with a portion of the slab acting 
as flange in each case. The portion of the 
slab that may be used to take compression 
shall be dependent upon the horizontal shear- 
ing stress that may exist In the beam, and in 
no case shall the slab portion exceed twenty 
times the thickness of the slab. 

All reinforced concrete T-beams must be re- 
inforced against the shearing stress along the 
plane of junction of the rib and the flange, 
using stirrups throughout the length of the 
beam. Where reinforced concrete girders 
carry reinforced concrete beams, the portion 
of the floor slab acting as flange to the girder 
must be reinforced with bars near the top, at 
right angles to the girder, to enable it to 
transmit local loads directly to the girder and 
not through the beams, thus avoiding an in- 
tegration of compressive stresses due to simul- 
taneous action as floor slab and girder flange. 

In the execution of work in the field, work 
must be so carried on that the ribs of all gird- 
ers and beams shall be monolithic with the 
floor slabs. 

In all reinforced concrete structures special 
care must be taken with the design of joints to 
provide against local stresses and secondary 
stresses due to the continuity of the structures. 

Shrinkage and thermal stresses shall be pro- 
vided for by the introduction of steel. 

In the determination of bending moments 
due to the external forces, beams and girders 
shall be considered as simply supported at the 
ends, no allowance being made for continuous 
construction over supports. Floor slabs, when 
constructed continuously, and when provided 
with reinforcement at top of slab over the 
supports, may be treated as continuous beams, 
the bending moment for uniformly distributed 
loads being taken at not less than WL/10 in 
cases of square floor slabs which are rein- 
forced in both directions and supported on all 
sides, the bending moment may be taken at 
WL/20; provided, that in floor slabs in juxta- 
position to the walls of the building the bend- 
ing moment shall be considered as WL/8, when 
reinforced in one direction, and if the floor 
slab is square and reinforced in both direc- 
tions, the bending moment shall be taken as 
WL/16. 

When the shearing stresses developed in any 
part of a reinforced concrete building exceed 
under the multiplied loads the shearing 
strength as fixed in this section, a sufficient 
amount of steel shall be introduced in such a 
position that the deficiency in the resistance 
to shear is overcome. 
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When the safe limit of adhesion between 
the concrete and steel is exceeded, provision 
must be made for transmitting the strength 
of the steel to the concrete. 

Reinforced concrete may be used for col- 
umns in which the ratio of the length to least 
side or diameter does not exceed 15. If more 
than 15 diameters the allowable stress shall 
be decreased proportionally. Reinforcing rods 
that are introduced for lateral stresses must 
be tied together at intervals of not more than 
the least side or diameter of the columns. 

Longitudinal reinforcing rods will not be 
considered as taking any direct compression. 
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The contractor must be prepared to make 
load tests in any portion of a reinforced con- 
crete building within a reasonable time after 
erection and as soon as may be required by 
the Chief of the Bureau of Building Inspection. 
The tests must show that the construction will 
sustain a load equal to twice the calculated 
live load without signs of cracks. 

Systems of construction differing from the 
standard already approved and tested may be 
required to pass a load, fire and water test, as 
presented in Section 2 of the Act of Assembly, 
No. 236, of the Commonwealth of Pennsyl- 
vania, approved April 25, 1903. 


STRENGTH OF RIVETED JOINTS 


By J. C. BLACK 


CONDENSBD FROM THE 


The results of a series of tests recently 
made at the Civil Engineering Laboratory of 
the University of California demonstrated the 
effect, if any, of certain features of riveted 
work which are commonly considered defects. 

The series of tests included (1) Well-made 
joints having punched and reamed holes; (2) 
joints having holes punched without reaming; 
(3) joints in which the heads of rivets were 
cooler than customary when driven; (+4) 
joints in which the heads were hotter than 
customary when driven; (5) joints in which 
the pressure on rivets was maintained longer 
than usual; (6) joints containing burned riv- 
ets, the rivets having been heated in the 
forge until they ‘‘spit’’ upon removal, then 
carried to riveting room and placed in regular 
petroleum heater; (7) one joint having extra 
large holes; (8) joints having holes eccen- 
tric. All plates were of 4-in. Carnegie tank 
steel; rivets were %-in. soft steel of Carne- 
gie manufacture. Except in (7) the holes 
were 13/16 in. in diameter. Riveting was 
done with an Allen pneumatic riveter. The 
fact that specimens were small and were held 
by hand while riveted, may have had the effect 
of reducing the quality of the work, since in 
large work the plates are held stationary and 
thus afford better opportunity for a direct 
blow from the machine. In general, rivets 
were driven by a single blow, and the pressure 
was maintained for only an instant. 

Rivets were heated in a petroleum heater; 
scale was knocked from all before driving—a 
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practice which is not always followed in ordin- 
ary work. Only lap joints were used, and 
each contained two rivets, although there 
were two designs or types of joint—the first 
being in the nature of a single-riveted lap 
joint, see figure 1, 2% ins. c. to c. of rivets; 
and the second having the pitch line of rivets 
in the direction of stress 2% ins. c. to c. of 
rivets. All joints were designed to fail in 
the rivets, although in some cases the plate 
itself gave way, at a point very near to what 
should have been the ultimate strength of the 
rivets. The edges of all joints were planed 
off near the center to allow the proper at- 
tachment of brackets for deformation meas- 
urements. In the first type of joint holes 
were drilled in each edge of each plate just 
opposite the rivets, and the holes were tapped 
to receive a number 8 screw. In the second 
type holes were drilled midway between rivets 
and were tapped as before. 

The tests were made in the 200,000-lb. 
Olsen machine, and deformations were meas- 
ured with an Olsen compressometer. After 
the joint had been clamped in the jaws, and 
the planed edges brought into a vertical posi- 
tion, brackets were screwed to the edges. Each 
bracket contained a small, accurately finished 
brass plug, and upon which the points of the 
compressometer arms rested. 

Loads were applied in increments of 1,000 
or 2,000 lbs., and the test carried to failure 
without stopping the machine except in the 
special cases noted. Each joint behaved in 
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a very satisfactory manner. Many of the 
specimens bent to a certain extent before fail- 
ure. Rivet failure was always in shear, giv- 
ing silky fracture. 

The results of the series of tests may be 
summed up under seven heads. There are no 
positive proofs of the various points, but the 
indications are as follows: 

First. That the strength of rivets in a 
joint having holes punched without reaming 
is greater, rather than less, than in one in 
which holes are punched small and reamed 
to size. 

Second. That the exact temperature of the 
rivet or of a particular part of it is imma- 
terial to the strength of the joint. 

Third. That a maintenance of pressure for 
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30 seconds materially increases both the 
strength and rigidity of the joint—the first 
sometimes by as much as 40%. 

Fourth. That rivets burned so that they 
spit when taken from the fire do not neces- 
sarily cause a weakness in the joint although 
they do not properly fill their holes. 

Fifth. That a rivet 3/16 in. smaller than 
the hole which it is to fill, will fill the space 
tolerably well, though not perfectly. 

Sixth. That joints in which the holes are 
not perfectly concentric lack rigidity, but give 
ultimate strengths about up to standard. 

Seventh. That the shearing value of a 
rivet is materially greater after driving than 
before, this probably being due to increased 
cross section. 
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FROM 


No engineer possessing a fair knowledge of 
5 steam engine disputes that less superheated 
han saturated steam is required to develop a 


horse-power per hour. The problem for the dis- 


Pt Outsider lies in the fact that, in spite 
me is admission, the superheater remains we 
ot we must say unpopular. There must be 
© reason for this. 

10 the first place, a great deal of uncer- 
ale A on vital points exists. Thus, for exam- 
a A is no consensus of opinion as to why 
flue steam is more economical than 
10 ed steam. We are told, on the one 
ay 65 there is no thermodynamic reason 
the Should be better, save one, that it keeps 
dense ader hot, and so prevents initial cop- 
1 oi; On the other hand, it is affirmed 
tlon hoe confidence that initial condensa- 
105 8 a delusion; it does not occur; it can- 
' tOr excellent reasons, occur. The missing 
Wantity is simply leakage, and superheating 
8 economical because it prevents leakage. The 
Perplexed steam user asks why a valve should 
Pass saturated steam and not superheated 
steam, but he never receives an explanation. 
Again, he wants to know if it is really possi- 
ble that in a good, well-kept engine, the valves 
of which are absolutely tight while the engine 
is at rest, no less than 30 or 40% of all the 
steam going into the engine will leak past 
pent Very naturally he is incredulous. 
But,” he reasons, “if this is true, instead of 
golng in for superheating with its various 
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risks, why not make my engine valves tight? 
That cannot be impossible.” Again, he is as- 
sured on the one hand that nothing more is 
required than to superheat the steam, say 50°, 
so as to be sure that it is dry; and, on the 
other, that to make superheating worth its in- 
itial cost, the steam ought to be nearly red-hot. 
Who is right? Nor does he find himself on 
safer ground when he has to determine be- 
tween the conflicting claims of different super- 
heating systems. Shall he use small pipes or 
large pipes? Will the waste heat from his 
boilers do, or must he put up a separate fur- 
nace? If he uses the waste heat what be- 
comes of his feed-water? Is that to go cold 
into the boilers? No definite convincing reply 
is to be had. The price to be paid for super- 
heating plant at the outset, and for its 
maintenance, is another vexed question. It 
is not wonderful, we think, that progress is 
slow. 

Professor Mellanby, in a discussion held at 
the West of Scotland Iron and Steel Institute, 
on a paper which he had previously presented, 
pointed out that even with a superheat of only 
200° engines have to be very carefully 
watched. As to higher temperatures, he di- 
rected attention to a paragraph in his paper 
in which he had shown that the thermodyna- 
mic gain from superheating was comparatively 
small, and its chief advantage that it reduced 
the missing quantity. In this we concur; but 
we do not concur when he maintains that the 
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missing quantity is due to valve leakage. He 
concluded with the following words: ‘It is 


indeed remarkable that practically all our 
treatises persist in regarding steam engines as 
being absolutely free from this leakage, whilst 
they do not hesitate to attribute enormous in- 
itial condensation losses to them in order to 
account for their measured consumption. I 
am sure that when once this possibility of 
valve leakage is fully recognized by writers 
and experimenters there will at last be a prob- 
ability of producing a reasonable theory of 
the steam engine.“ 

There are at the present moment just three 
men who have adopted the valve leakage the- 
ory in its complete form; these are Messrs. 
Callendar, Nicolson and Mellanby. Others ad- 
mit, as a matter of course, that slide valves 
leak, but this leakage is for all engines worth 
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taking into account quite exceptional. We 
venture to say that the theory is based on evi- 
dence much too slight and too narrow to pos- 
sess scientific value. We are glad that Pro- 
fessor Mellanby admits that for which we have 
long contended—the desirability of framing a 
reasonable theory of the steam engine. It 
ought, we think, to have already struck Pro- 
fessor Mellanby that it is the manifest duty 
of those who have advanced a novel proposi- 
tion to proceed to prove at least its general 
accuracy. It is a suggestive fact that engines 
with drop valves, which presumably do not 
leak, have a missing quantity quite as large 
as that in slide-valve engines, and that they 
derive at least as much benefit from super- 
heating as does any good slide or piston valve 
engine. The reply to this argument does not 
appear to have yet been discovered. 


STEAM-DRIVEN ELECTRIC POWER PLANT COSTSt 


COSTS OF STEAM TURBINE AND RECIPROCATING 
ENGINE POWER PLANTS PER KW. CAPACITY. 

Reciprocating 

Turbine plants. engine plants. 

Excavations and foundations. $2.00 $2.50 $3.00 5. 00 


Building gs ewes iv. 15.00 10.00 20.00 
Tunnels (condenser water 

conduit) ...sesssesssooe 75 4.00 1.50 2.75 
Flues and stack s 2.50 3.50 2.50 3.50 
Boilers and stokers......... 8.50 12.00 8.50 12.00 
Superheatergs co.cc cece ee eee 2.00 2.50 1.75 2.25 
Economizers ...ccccccce ees 2.00 2.25 2.00 2.25 
Coal & ash handling systems 1.50 3.00 1.50 3.00 
Blowers and ductss 1.00 1.50 1.00 1.50 
Pumps and tanks 1.00 1.25 1.00 1.25 
Piping systeme 28 4.50 2.50 5.00 
Turbo-generators (engines). 22.00 25.00 18.00 22.00 
CondenserS*® .......ccccccee .00 8.00 3.00 5.00 
00 sb dianian 75 1.00 75 1.00 
J!! abs bee ce ee eS 25 50 25 50 
Switch board 2.00 3.50 2.00 3.50 
Plumbing, painting, labor, etc. 1 hs 2.00 1.00 2.00 
Generatortt .. ꝗ:³.i 10.00 12.00 


$65.50 $92.00 $70.25 $104.50 
*Surface condensers for turbine plants; jet condensers 
for reciprocating engine plants. 


To these summarized costs there needs 
still to be added the engineering fee which 
in many cases is figured as a percentage on 
the total cost. 

It should be noted that the first and third 
columns of figures in the table represent costs 
which are exceptionally low and may be at- 
tained under favorable conditions with en- 
gineering skill. The second and fourth col- 
umns of figures represent fair average figures 
as ascertained from the costs of a number of 
plants recently erected. However, plants 
have been installed which cost as much as 
$92 per KW. The main items constituting 
cost approximated $150 per KW. 

All of these figures represent costs of plants 
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of large capacity. Small plants of about 3,000 
KW. capacity have been erected in the West 
at from $120 to $130 per KW., which costs 
may be reduced if a simple combination of ma- 
chines is provided. 

Referring to the table, it will be observed 
that the turbine plant varies from 565 to 
$92 per KW. The main items constituting 
this difference are: building turbo-generators 
and condensers. The difference in cost of 
these is due to the type of turbine, the size 
and make of condensers and their auxiliaries, 
as well as the manner of assembling, all of 
which may reduce the size of the building re- 
quired. 

The difference in cost of boilers is due to 
the make or type and the rating of the boiler 
horse-power adopted by the plant designer per 
KW. capacity. This ratio varies greatly. 
Plants have been installed with the same type 
of boiler and the same type of prime 
mover in which the ratio varies, one value 
being 0.60 boiler horse-power per KW. 
generator capacity, while in other cases it is 
0.75 and 0.80. This difference depends upon 
the experience and judgment on the part of 
the designer as well as the estimated ability 
of the future available operating force to pro- 
duce steam effectively. 

The difference observed in the cost of the 
other items may be explained by the differ- 
ence in the grade of material used and the 
ability of one purchaser over another to se- 
sure the lowest market price. 


POWER TRANSMISSION BY FRICTION 
DRIVING’ - 


By W. F. 


A friction drive consists of a fibrous or 
somewhat yielding driving wheel working in 
rolling contact with a metallic driven wheel. 
Such a drive may consist of a pair of plain 
cylindered wheels mounted upon parallel 
shafts, or a pair of beveled wheels, or of any 
other arrangement which will serve in the 
transmission of motion by rolling contact. The 
use of such drives has steadily increased in 
recent years, with the result that the so-called 
paper wheels have been improved in quality 
and a considerable number of new materials 
have been proposed for use in the construc- 
tion of fibrous wheels. 

Choosing materials which have been used 
for such purposes, driving wheels of each of 
the following materials have been tested: 
Straw fiber, straw fiber with belt dressing, 
leather fiber, leather, leather-faced iron, sul- 
phite fiber, tarred fiber. Each of the fibrous 
driving wheels was tested in combination with 
driven wheels of the following materials: Iron, 
aluminum, type metal. . 

The straw-fiber wheels are worked out of 
blocks which are built up usually of square 
sheets of straw board laid one upon another 
with a suitable cementing material between 
them and compacted under heavy hydraulic 
pressure. In the finished wheel the sheets ap- 
pear as disks, the edges of which form the 
face of the wheel. The material works well 
under a tool but it is harder and heavier than 
most woods and takes a good superficial pol- 
ish. 

The wheel of straw fiber with belt dressing 
was similar to that of straw fiber, except that 
‘the individual sheets of straw board from 
which it was made had been treated, prior to 
their being converted into a block, with a 
“belt dressing,’’ the composition of which is 
unknown to the writer. 

The leather-fiber wheel was made up of ce- 
mented layers of board, as were those already 
described; but in this case the board, instead 
of being of straw fiber, was composed of 


„From a paper presented to the American Society of 
Mechanical Engineers, December, 
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ground sole-leather cuttings, imported flax and 
a small percentage of wood pulp. The ma- 
terial is very dense and heavy. 

The leather wheel was composed of layers 
of disks of sole leather. 

The leather-faced iron wheel consisted of 
an iron wheel having a leather strip cemented 
to its face. After less than 300 revolutions 
the bond holding the leather face failed and 
the leather separated itself from the metal of 
the wheel. This wheel proved entirely incapa- 
ble of transmitting power and no tests of it 
are recorded. 

The wheel of sulphite fiber was made up of 
sheets of board composed of wood pulp. The 
sulphite board is said to have been made on a 
steam-drying continuous-process machine in 
the same way as is the straw board. 

The tarred-fiber wheel was made up of 
board composed principally of tarred rope 
stock, imported French flax and a small per- 
centage of ground sole-leather cuttings. 

From the experiments made it appears that 
those driving wheels which are the more 
dense work more efficiently with the iron fol- 
lower than with either the aluminum or type- 
metal followers; but in the case of the softer 
and less dense driving wheels, and especially 
in the case of those in which an oily substance 
is incorporated, driven wheels of aluminum 
and type metal are superior to those of iron. 
Finely powdered metal which is given off from 
the surface of the softer metal wheels seems 
to account for this effect, and the character 
of the driving wheels is perhaps the only fac- 
tor necessary to determine whether its pres- 
ence will be beneficial or detrimental. Finally, 
with reference to the use of soft-metal driven 
wheels, it should be noted that no combina- 
tion of such wheels with a fibrous driver ap- 
pears to have given high frictional results. 
Except when used under very light pressures, 
the wear of the type metal was too rapid to 
make a wheel of its material serviceable in 
practice. 

In regard to the relative value of the dif- 
ferent fibrous wheels when employed as driv- 
ers in a friction drive, the results show at 
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once that the addition of belt dressing to the 
composition of a straw-fiber wheel is fatal to 
its frictional qualities. The highest frictional 
qualities are possessed by the sulphite-fiber 
wheel which, on the other hand, is the weak- 
est of all wheels tested. The leather fiber 
and tarred fiber are exceptionally strong; and 
the former possesses frictional qualities of a 
superior order. The plain straw fiber, which 
in a commercial sense is the most available of 


all materials dealt with, when worked upon, 


an iron follower possesses frictional qualities 
which are far superior to leather, and strength 
which is second only to the leather fiber and 
the tarred fiber. 

The results of these experiments do not fur- 
nish an absolute measure of the most satisfac- 
tory pressure of contact for service conditions. 
Other things being equal, the power transmit- 
ted will be proportional to this pressure and 
hence it is desirable that the value be made 
as high as practicable. On the other hand, 
it has been noted as one of the observations 
of the test that as higher pressures are used, 
there appears to be a gradual yielding of the 
structure of the fibrous whgels; and it is 
reasonable to conclude that the life of a given 
wheel will in a large measure depend upon 
the pressure under which it is required to 
work. After careful study it has been deter- 
mined to base an estimate of the power which 
may be transmitted upon a pressure of con- 
tact which is 20% of the ultimate resistance 
of the material as established by the crushing 
tests already described. This basis gives the 
following results: 


SAFE WORKING PRESSURES OF CONTACT. 


Pressure. 
Straw Der swash ook Raw arses bas 150 
Leather been. tie eA ees 240 
Tarred. hee? ee ons Si ak 240 
Sulphite fldeee nr 140 
Eeatleese ee wh Aa 150 


The coefficient of friction for all wheels 
tested approaches its maximum value when 
the slip between driver and driven wheel 
amounts to 2% and, within narrow limits, its 
value is practically independent of the pres- 
sure of contact. In view of these facts, 
it is proposed to base a measure of the 
power which may be transmitted by such fric- 
tion wheels as those tested upon the frictional 
qualities developed at a pressure of 150 lbs. 
per inch of width, when operating under a 
load causing 2% slip. For safe operation, 
however, deductions must be made from the 
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observed values. Thus, the results of the ex- 
periments disclose the power transmitted from 
wheel to wheel, while in the ordinary appli- 
cation of friction drives some power will be 
absorbed by the journals of the driven axle 
so that the amount of power which can be 
taken from the driven shaft will be somewhat 
less than that transmitted to the wheel on 
said shaft. Again, under the conditions of the 
laboratory, every precaution was taken to 
keep the surfaces in contact free of all foreign 
matter. It was, for example, observed that 
the accumulation of laboratory dust upon the 
surfaces of the wheels had a temporary effect 
upon the frictional qualities of the wheels, and 
friction wheels in service are not likely to be 
as carefully protected as were those in the 
laboratory. In view of these facts, it has been 
thought proper to use as the basis from which 
to determine the amount of power which may 
be transmitted by such wheels as those tested, 
a coefficient of friction which shall be 60% of 
that developed under the conditions of the 
laboratory. This basis gives the following 
results: 


TABLE GIVING WORKING COEFFICIENTS OF FRIC- 
TION (60% OF ACTUAL VALUES) AND EQUA- 
TIONS FOR HORSE-POWER. 


Coefficient 

of friction. Horse-power. 
Straw fiber and iron 0.255 0.0030 dWN 
Straw fiber and aluminum.... 0.273 0.00033 d WN 
Straw fiber and type metal. 0.186 0.00022 d WN 
Leather fiber and iron 0.309 0.00059 dWN 
Leather fiber and aluminum.. 0.297 0.00057 d WN 
Leather fiber and type metal.. 0.183 0.00035 dWN 
Tarred fiber and iron.......... 0.150 0.00029 d WN 
Tarred fiber and aluminum.... 0.183 0.00035 dWN 
Tarred fiber and type metal. 0.165 0.00031 dWN 
Sulphite fiber and iron........ 0.330 0.00037 AWN 
Sulphite fiber and aluminum.... 0.318 0.00035 dWN 
Sulphite fiber and type metal... 0.309 0.00034 dWN 
Leather and iron 0.135 0.00016 d WN 
Leather and aluminum 0.216 0.00026 d WN 
Leather aud type metall 0.246 0.00029 d WN 


Having now determined a safe working 
pressure of contact and a representative value 
for the coefficient of friction, it is possible to 
formulate equations expressing the horse-power 
which may be transmitted by each combina- 
tion of wheels tested. Thus, calling d the 
diameter of the friction wheel in inches, W 
the width of its face in inches and N the num- 
ber of revolutions per minute, the equations 
are as given in the accompanying table. 

A fibrous driving wheel, acting upon the 
face of a metal disk, constitutes a form of 
friction gear which is serviceable for a variety 
of purposes. If the driver is so mounted that 
it may be moved across the face of the disk, 
the velocity ratio may be varied and the di- 
rection of the disk’s motion may be reversed. 
The contact is not one of pure rolling. If the 
driver is cylindrical in form, the action along 
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its line of contact with the disk is attended 
by slip, the amount of which changes for 
every different point along the line. The rec- 
ognition of this fact is essential to a discus- 
sion of the power-transmitting capacity of the 
device. 

Experiments involving the spur form of 
friction wheels already described have shown 
that slip greatly affects the coefficient of fric- 
tion; that the coefficient approaches its max- 
‘imum value when the slip reaches 2%, and 
that when the slip exceeds 3%, the coefficient 
diminishes. It ig known that reductions in 
the value of the coefficient with increments of 
slip beyond 3% are at first gradual, although 
the characteristics of the testing machine have 
not permitted a definition of this relation for 
slip greater than 4%. The experiments, how- 
ever, fully justify the statement that for max- 
imum regults the slippage should not be less 
than 2% nor more than 4%. It is the maxi- 
mum limit with which we are concerned in 
Considering the amount of power which may 
be transmitted by face friction gearing. 

From the discussion of the previous para- 
Sraph, it should be evident that, for best re- 
sults, the width of face of the friction driver 
and the distance between the driver and cen- 
ter of disk should always be such that the 
Variations in the velocity of the particles of 
the disk having contact with the driver will 
not exceed 4%. A convenient rule, which if 
followed, will secure this condition, is to make 
the minimum distance between the driver and 
the center of the driven disk, twelve times the 
Width of the face of the driver. For exam- 
ple, a driver having a %-in. width of face 
should be run at a distance of 3 ins. or more 
from the center of the disk. 
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It may not infrequently happen that friction 
wheels must be run nearer the center of the 
disk than the distance specified; there is, of 
course, no Objection to such practice, but it 
should not be forgotten that as the center of 
the disk is approached, the coefficient of fric- 
tion, and consequently the capacity to trans- 
mit power, diminishes. 

Whatever may be the form of the trans- 
mission, the fibrous wheel must always be the 
driver. Neglect of this rule is likely to result 
in failure which will appear in the unequal 
wear of the softer wheel, occasioned by slip- 
page. 

The rolling surfaces of the wheel should be 
kept clean. Ordinarily they should not be 
permitted to collect grease or oil, nor be ex- 
posed to excessive moisture. Where this can- 
not be prevented, a factor of safety should 
be provided by making the wheels larger 
than normal for the power to be trans- 
mitted. 

Since the power transmitted is directly pro- 
portional to the pressure of contact, it is a 
matter of prime importance that the mechan- 
ical means employed in maintaining the con- 
tact be as nearly as possible inflexible. For 
example, arrangements of friction wheels 
which involve the maintenance of contact 
through the direct action of a spring have 
been found unsatisfactory, since any defect in 
the form of either wheel introduces vibrations 
which tend to impair the value of the arrange- 
ment. It is recommended that springs be 
avoided and that contact be secured through 
mechanism which is rigid and which when 
once adjusted shall be incapable of bringing 
ubout any release of the pressure to which it 
is set. 


THE MUSHROOM SYSTEM OF REINFORCED 
CONCRETE 


By C. A. P. TURNER* 


CONDENSED FROM 


In his treatise on “Reinforced Concrete Con- 
struction,” Chas. F. Marsh makes these in- 
teresting observations: When properly com- 
bined with metal, conerete appears to gain 
Properties which do not exist in the material 
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when by itself, and although much has been 
done by the various experimenters in recent 
years to increase our Knowledge on the sub- 
ject of elastic behavior of reinforced concrete, 
we are still very far from having a true per- 
ception of the characteristics of the composite 
material. 
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“It may be that we are wrong from the 
commencement in attempting to treat it after 
the manner of structural fron work, and that 
although the proper allowances for the elastic 
properties of the dual material is an advance- 
ment on the empirical formulae at first em- 
ployed, and used by many constructors at the 
present time, yet we may be entirely wrong 
in our ‘method of treatment. 

“The molecular theory, 1. e., the prevention 
of molecular deformation by supplying resist- 
ances of the reverse kind to the stresses on 
small articles may prove to be the true method 
of treatment for a composite material such as 
concrete and metal. This theory is the basis 
of the Cottancin construction which certainly 
produces good results and very light struc- 
tures, and M. Considére’s latest researches 
on the subject of hooped concrete are some- 
what on these lines.“ 

The writer’s experience in the design of 
several million dollars worth of reinforced 
concrete work for a great variety of purposes 
feads him to heartily endorse the opinion of 
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Mr. Marsh regarding economic construction 
and to add thereto the statement that “his 
experience and observation further justifies 
the assertion that a fair regard for the lives 
of the workmen and the safety of the work 
during construction demands a type of con- 
struction in which the work is so tied to- 
gether that a sudden collapse cannot occur 
after the concrete has had even six or seven 
days in which to set. 

In no type of building construction can the 
materials be as promptly obtained and the 
work more rapidly constructed than reinforced 
concrete, in skillful hands. In the writer's 
experience in steel construction for the last 
fifteen or twenty years, there have been quite 
a number of men who have lost their lives, 
from time to time, in the course of the erection 
of the work, while in reinforced concrete con- 
struction, we have not had a single accident 
to a workman employed on this class of con- 
struction. We attribute our success in this 
respect primarily to the type of design used 
together with the fact that the workmen have 


REINFORCEMENT FOR A COLUMN, DESIGNED TO CARRY A 
WORKING LOAD OF 1,000 TONS. 


MUSHROOM SYSTEM OF 


MUSHROOM FRAMES AND ROD REINFORCEMENT 
OVER THEM. 


a solid floor upon which to work at all times 
instead of a grid of steel beams, from which, 
the least carelessness on the part of the work- 
1 results in a serious and too often a fatal 
all. . 

The system of reinforced concrete which it 
is the object of this article to describe is 
novel in the following respects: It consists 
essentially of slabs supported directly by col- 
umns, the slabs being reinforced directly and 
diagonally from column to column, thus form- 
ing a plate with the reimforcement so ar- 
ranged that it will act approximately along 
the lines of the flat plate theory, the distor- 
tion in the concrete by compression due to 
One system of rods being offset, to a certain 
extent, and reduced by the compression due 
to another system. Again, carrying the re- 
inforcement over the mushroom head where 
the moment in the slab is negative, fixes the 
slab rigidly at the supports. 

A feature of this new construction from 
which it derives its name is the formation of 
a so-called mushroom at the top of each col- 
umn by extending its reinforcing rods later- 
ally some four feet or more out into the slab 
in a radial direction and supporting on these 
ring rods which in turn carry the lighter re- 
inforcement for the slab construction. The 
top of the column is enlarged, forming a neat 
capital, which assists in taking the additional 
Stress which comes upon it in supporting the 
entire slab at this point. The slab reinforce- 
ment consists of parallel rods of small diam- 
eter running between adjacent mushrooms, 
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RUNNING 


both at right angles and diagonally, and of 
a width equal to the diameter of the mush- 
rooms. The slab rods are strung over the 
mushroom frames and are given the necessary 
sag to bring them near the bottom of the slab 
between the columns. They are further wired 
together at their intersections to hold them 
securely in place, while the concrete is being 
poured. In this manner, the steel reinforce- 
ment is well distributed through the slab, 
which is thereby made continuous in all direc- 
tions. 

The mushroom head is adapted to framing 
around almost any kind of an opening. For 
example, half-mushroom, a quarter-mushroom 
or a three-quarter mushroom, as the case may 
be, can be made, the radial rods being folded 
around in a fan shape. 

The arrangement of the metal in the col- 
umns preferably consists of a fair amount of 
vertical steel thoroughly hooped and banded 
by welded bands. The strength developed by 
this type of column has been well illustrated 
in a number of tests of full-sized columns, re- 
cently made at Phoenixville, Pa., by the 
writer, up to 700 tons capacity. The columns 
were 10 ft. 6 ins. long; diameter of hoops, 
14 to 16 ins.; vertical reinforcement of eight 
rods ranging from %-in. to 1%.in. rounds: 
bands 1%-ins. x 3-16-in. and 1%-ins. x %-in. 
spaced from 8 to 13 ins. centers; strength 
developed from 5,000 to 8,000 lbs. per in. of 
core area. These columns were about the 
lightest which we ordinarily use. The differ- 
ence between the failure of this type of column 
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and that in which spiral hooping only is used 
lies in the fact that the concrete does not com- 
mence to shell or crack at as early a period 
in the test. 

We illustrate herewith the reinforcement 
used for a column to carry a working load of 
1,000 tons; hoops 27 ins. outside diameter; 
column 30 ins., octagonal in section, vertical 
rods 1%-ins. in diameter. The working stress 
on the concrete in the core area developed by 
the bands at 15,000 lbs. per in. on imaginary 
verticals of 2.4 the volume of the hoops, al- 
lowing 500 lbs. per in. on the concrete proper, 
is 2,500 Ibs. per sq. in. working pressure. 
The mixture of the concrete used was 1 
cement, 1% coarse sand and 3% parts pebble, 
ranging from -in. to %-in. in diameter. A 
view shows the mushroom frames very clearly 
and the rod reinforcement running over them. 
The column spacing in this view ig 14 ft. 10 
ins. x 17 ft.; floor slab 8 ins. thick; slab rods, 
96 -in. rounds. 

An interior view shows columns and slabs 
the finish in this building, except first story, 
was merely a white coat of cold-water paint. 
The centering used was sheet metal for the 
column forms and corrugated steel, suitably 
supported, for the slabs. 

The illustrations are sufficient to give a fair 
idea of the construction outlined. 

From the nature of its reinforcement, the 
system is claimed to be well fitted to be used 
in the construction of warehouses or similar 
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buildings where, due to the presence of alsles 
and passage ways for trucks between the col- 
umns, the load is concentrated around the 
columns just where the mushrooms with 
their heavy reinforcement are placed. 

As to its fireproof properties, the fact that 
there are no exposed rihs to be unequally 
heated or concentration of reinforcing metal 
in the form of large rods inefficiently protected, 
gives this system a claim for consideration on 
the ground of superior fire-resisting proper- 
ties. Where, owing to the character of the 
goods to be stored, sprinkler systems are used 
to keep down the insurance rates, it may be 
noted that the smooth ceilings such as are 
formed by the mushroom system permit the 
spacing of the sprinkler heads to cover the 
maximum amount of area possible, thus 
materially reducing the cost of the equip- 
ment. 

An economy in this system lies in the fact 
that it does not require expensive forms for 
girders and ribs, with the attending waste of 
lumber, but simply a smooth slab support re- 
quiring little labor to construct and remove 
and involving a minimum waste of the lum- 
ber in the centering. There is less liability 
of the reinforcement being misplaced in erec- 
tion than with usual forms of construction and 
less opportunity for faulty work in concreting. 
Where the loads are heavy, there is a very ma- 
terial saving in the quantity of material re- 
quired, both in concrete and in steel. 


INTERIOR VIEW SHOWING COLUMNS AND SLABS. 


THE HISTORY OF CYANIDATION. 


By PHILIP ARGALL 


About two hundred years ago the chance 
manipulation of impure chemicals by Diesbach, 
a Berlin color manufacturer, resulted in the 
formation of ferric ferrocyanide or prussian 
blue—the first cyanogen compound known. 
This chance discovery of a new compound and 
a new color, while of the first importance to 
Diesbach, was none the less prophetic of the 
yet undiscovered cyanide compounds which 
have since revolutionized more than one in- 
dustry, and added mightily to the gold pro- 
duction of the world. 

The Simple production of prussian blue was 
distinctly epoch-making, and rightly takes 
rank among the greatest of chemical discov- 
erles, if measured only by the present useful- 
ness of the cyanogen compounds in the metal- 
lurgy of gold. At the time prussian blue was 
discovered in 1704 indigo was the only blue 
coloring matter known, and so we find Dies- 
bach and his partner, Dippel, an alchemist, 
were quite early engaged in the manufacture 
of this new and beautiful cyanogen compound. 
In 1710 Dippel presented a paper to the Acad- 
emy of Berlin calling attention to the new 
Compound, without, however, disclosing the 
Method of its preparation. Fourteen years 
later Woodward, an English chemist and Fel- 
low of the Royal Society, not only succeeded 
in making prussian blue, but also made public 
the method of its preparation, and it is inter- 
esting to note that this method of Woodward’s 
Is practically the process by which prussian 
blue ig prepared today. Macquer, in 1752, 
Observed that when prussian blue is boiled 
With caustic potash, oxide of fron remains, 
Whilst a peculiar salt enters into solution 
Which was named phlogisticated alkali, or yel- 
low prussiate of potash. This body was shown 
to contain iron and prussic acid by Berthollet 
in 1787. 

The actual composition of prussian blue was 
not known until 1782, when Scheele, 78 years 
after its discovery, obtained an acid from it 
Which, in consequence he named prussic 
acid,” but even then the composition of the 
acid was not known. Prussic acid, hydrocy- 
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anic acid, or nitride of formic acid (CNH) 
occurs in certain plants, as for example, in 
laurel leaves, peach leaves, and in kernels of 
several kinds of stone fruit. The acid, how- 
ever, was first obtained in the pure state by. 
Gay Lussac in 1811, while four years later the 
same chemist discovered the radical cyanogen 
and showed that it was capable of existing in 
the free state. Hydrocyanic acid is said to have 
been known to the Egyptian priests and used 
by them to kill traitors. 

Cyanide of potassium was first made by the 
simple fusion of yellow prussiate of potash 
and ferrocyanide of potassium in iron cru- 
cibles; when this operation is properly con- 
ducted the result is a mixture of carbide of 
iron and cyanide of potassium, the former ad- 
hering to the sides of the crucible, the latter 
in the midst of the mass. With a view to 
remedying certain objections to the foregoing 
process, Liebig proposed the ignition of dry 
ferrocyanide in the presence of dry potassium 
carbonate. At present much of the cyanide 
of potassium used in cyanidation of ores is 
produced by the Erlenmeyer process, which is 
based upon the action of sodium on ferrocyan- 
ide of potassium according to the reaction: 

Fe (CN),K, + Na, = Fe + 4 (KCN) 2 (NaCN) 

The resulting product is next treated with 
water, the solution evaporated, and the salt 
sold as 98% potassium cyanide, but it is 
really a mixture of 4 molecules of potassium 
cyanide in a solution of potassium cyanide. 

With the introduction of the aniline colors, 
prussian blue found but a limited use in the 
arts, while cyanide, formerly of limited appli- 
cation in medicine, photography, electroplat- 
ing, and as a laboratory reagent, has, since 
the cyanide process was established on a full 
scale, been used in greater quantities than any 
of the cyanide compounds, even now over one- 
half the potassium ferrocyanide produced is 
used in the manufacture of potassium cyanide. 

Since cyanogen, really a nitride of carbon, 
greatly resembles the halogens, chlorine, bro- 


, mine, and iodine, all of which dissolve gold, 
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as do also some of their compounds, it was 
but a natural inference that cyanide of potas- 
sium would dissolve gold, as pointed out by. 
Hagen in 1806. Of the various cyanogen com- 
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pounds, I shall now confine myself to potassium 
cyanide (KCN) and endeavor to show in a 
casual way the development of this salt as a 
gold solvent on a practical scale. 

It is reported that Dr. Wright, of Birming- 
ham, England, used gold cyanide solptions for 
electroplating as early as 1840, in consequence 
of his investigations following the publication 
of Scheele’s report on the solubility of gold 
cyanide in a solution of potassium cyanide. 
The brothers J. R. and H. Elkington made the 
first practical application of potassic cyanide 
as a gold solvent, and patented it in 1840, i 
connection with the electro-deposition of gold 
from cyanide solutions, though the application 
does look somewhat closely related to Dr. 
Wright's process above mentioned. 

The Elkington solution was made by dis- 
solving salts of gold in potassium cyanide; in 
their arrangement the articles to be gilded form 
a cathode, a plate of gold the anode, both im- 
mersed in the cyanide bath. The gold as de- 
posited on the article to be gilded was dis- 
solved from the gold anode plate, thus keep- 
ing the auro-potassic cyanide bath of about 
the same strength; here we see that a solution 
of potassium cyanide, plus electricity, was at 
this early date (1840) a known and recognized 
commercial gold solvent, and with but slight 
modifications it is so used in electroplating 
today. 

In 1843 the Russian Prince Bagration, while 
investigating the Elkingtons’ process, discov- 
ered that cyanide can dissolve gold without 
the aid of electricity. It is said that in the 
course of his researches he poured some cya- 
nide solution into a gilded vessel and on empty- 
ing the vessel some time later found the gold 
plating had been removed from the sides and 
bottom. After a thorough examination Ba- 
gration reached the following conclusion, 
which not only stands good today, but also 
quite fairly sums up our general knowledge 
of the action of potassium cyanide on gold: 

First, that cyanide of potassium will dissolve 
metallic gold; second, that if the gold is very 
fine it will pass rapidly into solution; third, 
that the electric current did not in the least 
help the solvent action of the solution of the 
gold; fourth, that heat greatly assisted the so- 
lution of the gold; that gold in cyanide solu- 
tion can be precipitated on metallic surfaces 
without the aid of electricity; and lastly, that 
the air has a very marked action in quicken- 
ing the solution of gold in cyanide solutions. 

From this time progress was rapid. In 
1844 Elsner showed that oxygen was neces- 


fications of this process are numerous. 
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sary in connection with the use of cyanide as 
a solvent. In 1857 Faraday made quantita- 
tive determinations regarding the amount of 
gold leaf dissolved by solutions of cyanide and 
the rate of solution. Wurtz in 1866 showed 
that weak solutions could be used in dissolv- 
ing gold. Following Wurtz, Rae, Clark, Faw- 
cett and Saunders made further discoveries. 
In 1885 Simpson of Newark, N. J., patented a 
process for obtaining gold from ores by using 
cyanide. In 1887 the first MacArthur-Forrest 
patent was taken out. Other patents were 
taxen out by MacArthur and Forrest in 
America and in Germany. Considerable liti- 
gation over the validity of the patents resulted, 
and the decisions of the courts were unfavor- 
able to the patentees. 

The MacArthur-Forrest process consists of 
neutralizing the acidity in a given ore with an 
alkali, dissolving the precious metals with di- 
lute solution of potassium cyanide, and pre- 
cipitating the gold on filiform zinc. The modi- 
The 
patent of J. C. Montgomery of Scotland, July, 
1892, employed sodium or potassium dioxide 
as an oxidizing agent in conjunction with caus- 
tic soda. The points provided for here were 
the furnishing of more oxygen and having a 
strong alkaline solution, as such solutions are 
more active than plain cyanide and water. In 


the Kendall process of 1892 the action of cyan- 


ide is quickened by means of ferrocyanide of 
potassium; here an attempt is made to hasten 
the action of the cyanide as well as at the same 
time conserve its strength; the evolution of 
nascent cyanogen is probably also introduced 
for the first time as a feature of the process, 
imitating, no doubt, the evolution of nascent 
chlorine in another process, which is well 
known to greatly augment the dissolution of 
gold. . - 
Almarin B. Paul originated wet crushing 
with cyanide solution in the batteries at the 
Calumet mill, Shasta county, California. 
Wet crushing with cyanide solution in the 
batteries was a distinct step in advance, but 
slime-treatment apparatus was not in a suffi- 
ciently advanced state to meet the require- 
ments of wet crushing in solution, and so it 
did not take immediate root in this country. 
We next hear (in 1896) of wet crushing in so- 
lution in New Zealand, and later it became 
the established practice in the Black Hills of 
South Dakota, from whence it spread over the 
mining districts of the West. Crushing in the 
cyanide solution in connection with amalgama- 
tion was practiced by the writer on concen- 
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trate obtained from roasted sulpho-telluride 
ores in 1897. Crushing in cyanide solution is, 
the writer believes, the process of the future, 
on either raw or roasted ore, and with modern 
slime-agitation and filtering machinery, leaves 
little to be desired. In fact, the great advance 
in fine-crushing appliances during the last few 
years, coupled with the slime-treatment ma- 
chinery above referred to, has well nigh ren- 
dered the treatment of sand obsolete. It is 
true that it costs more to grind a given ore to 
pass a screen of 0.006-in. aperture thau to pass 
0.02-in. aperture, but the increased extraction 
usually resulting from the finer comminution 
of the ore very materially exceeds the cost of 
grinding, to say nothing of the saving in time 
and equipment, for at best vats in this cold 
winter climate are a very expensive installa- 
tion, particularly when the housing of the vats 
and the heating of the building is taken into 
consideration. 

A substantial improvement in the process of 
cyaniding was the patent of MacArthur-Ellis 
in 1896, for the prevention of sulpho-cyanides 
passing into solution when treating ores con- 
taining sulphides soluble in cyanide solutions. 
This patent provides for the addition of carbon- 
ate, acetate, or sulphate of lead, so that the 
insoluble lead sulphide is formed in advance, 
and the working solutions freed from alkaline 
sulphides. 

The decantation process of slime treatment 
was developed in South Africa, and at present 
practically all the slime on the Rand is treated 
by this method, which consists in agitating the 
slime in weak cyanide solution, usually by 
means of centrifugal pumps, circulating the 
sludge from one vat to another, then allowing 
the slime to settle,decanting the clear solution, 
adding water, and again agitating and repeat- 
ing the process till the gold in solution is re- 
duced to the tenor of practical requirements. 
The decantation process has been gradually 
developed in South Africa by Butters and 
others; the process now in use was first suc- 
cessfully applied to the Rand ores by John R. 
Williams about the year 1896. 

One great advantage of the cyanide process 
over all other practical methods of gold extrac- 
tion is the fact that it will dissolve gold and 
silver from raw or unroasted ores. This feat- 
ure was naturally made the most of in early 
day advertisements by the MacArthur-Forrest 
people. It did not, however, apply on sulpho- 
telluride ores, in the treatment of which roast- 


ing became a leading feature; this was first, 


introduced on a commercial sale by the writer 
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at the plant of the Metallic Extraction Co., 
at Cyanide, near Florence, Colorado, in the 
treatment of Cripple Creek ores in 1896. 
Roasting introduced many difficulties and 
complications, chief of which were the sulphate 
salts in poorly roasted ores, but these troubles 
were gradually overcome, and results have 
shown that cyanide properly applied is the 
correct treatment for those ores, because they 
can be cyanided for about one-half the present 
cost of chlorinating them and with better ex- 
traction. Considerable difficulties were expe- 
rienced in the early days of cyanidation in se- 
curing good precipitation from dilute solutions, 
until the introduction of the zinc-lead couple 
by MacArthur, and the zinc-mercury couple by 
Caldecott, made possible the effective precipi- 


tation of the gold from the most dilute solu- 


tions. 

The introduction of the cyanide process in 
West Australia to treat sulpho-telluride ores 
has been fruitful in invention. These ores 
contain 15 to 20% lime, and early developed 
the nasty trick of setting in the vats like so 
much concrete. (I refer, of course, to the 
roasted ore.) The first apparent success con- 
sisted of amalgamating in pans the finely 
ground ore, then filter-pressing to get rid of 
the acid salts resulting from bad roasting; next 
treating the cakes from the filter-press with 
cyanide solution, and lastly filter-pressing 
again to drive out the gold-cyanide solution. 
This process cost about $10 per ton, but is 
much simplified and now reduced to about $3 
per ton. 

The process used at Kalgoorlie in its im- 
proved form consists of roasting the finely 
ground ore to break up all sulphates and reach, 
when possible, a dead roast; next, grinding the 
roasted ore in pans or tube-mills until 98% 
of it passes a 200-mesh screen; next, agitating 
in cyanide solution until the gold is dissolved, 
and lastly filter-pressing direct from the agita- 
tors. This method of treatment is known as the 
all-sliming cyanide process. The fine-grinding 
methods of ore-treatment developed in West 
Australia introduced the filter-press and the 
tube-mill into the cyanide process. The tube- 
mill, flint-mill, or pebble-mill, as it is variously 
called, has been in successful use in the cement 
business for some time prior to its introduction 
in practical cyanide work in West Australia. 
The tube-mill has proved to be the best slim- 
ing machine so far discovered, but it is never- 
theless pushed hard by grinding pans of the 
Wheeler type even in the sliming of ores, while 
the pans excel as fine grinders to, say, approxi- 
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mately 100-mesh. The filter-press had a short- 
lived victory, for by the time it was perfected 
from an ore-treatment point of view, and the 
costs reduced to something reasonable, the de- 
velopment of the suction-filters showed clearly 
that the massive cumbersome filter-press, ex- 
tremely costly to install and expensive to op- 
erate, could not successfully compete with the 
simpler, cheaper, and much more efficient suc- 
tion-filter, which is now rapidly displacing the 
filter-press in many of the gold fields of the 
world. 

The Diehl process, also used at Kalgoorlie 
and, in fact, elaborated for the treatment of 
those particular ores in the raw state, presents 
some interesting features, if not new depart- 
ures, in cyaniding. Owing to the high cost of 
fuel, labor, and power, roasting on this gold 
field is very expensive, and while the Diehl 
process only partially eliminated roasting, yet 
this method is extremely interesting, showing, 
as it does, the great possibilities of cyanidation 
when the ore is reduced to an extremely fine 
state of division. 

In its latest form the Diehl process is found 
in operation at Kalgoorlie: First, the raw 
telluride ore is stamped in dilute cyanide solu- 
tion in batteries, using the ordinary outside 
and inside amalgamating plates. Second, the 
crushed ore is passed over concentrating tables 
and the concentrate resulting from this opera- 
tion is roasted and amalgamated. The third 
step is grinding the tailing from the tables in 
tube-mills to an impalpable powder, practically 
the entire produce passing a sieve of 200 mesh 
per linear inch. In the fourth operation the 
slimed ore is agitated in vats for two hours in 
a 0.2% cyanide solution; bromo-cyanogen is 
then added at the rate of 0.04% of the dry ton- 
nage of the charge, and agitation continued for 
22 hours. The charge is usually complete in 
24 hours’ treatment, though it may require a 
further addition of bromo-cyanogen. The last 
operation is passing the pulp through filter- 
presses, the filtrate going to the zinc-precipi- 
tation boxes and the residues in the form of 
cakes, 39% ins. square and 3 ins. thick, to the 
waste dumps. The cost of bromo-cyanogen 
in this process runs from 50c. to $1.50 per ton 
in ores varying from % to 1 oz. gold per ton. 
The Diehl process is based, first, on the re- 
moval of the greater part of the tellurides by 
concentration and roasting for the liberation 
of the gold before treating them by amalgama- 
tion in cyanide solution; second, sliming the 
tailing and treating the pulp by agitation in 
cyanide of potassium solution, to which is 
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added from time to time bromo-cyanogen, 
which salt will partially attack the tellurides, 
insoluble in straight cyanide. The success of 
the process, however, depends chiefly on the 
thoroughness of the concentration, as high- 
grade tailing from the concentrating mill in- 
variably means high final tailing after agita- 
tion with bromo-cyanogen. The process, in 


brief, amounts to the removal by concentration 


of a deleterious material from contact with the 
cyanide solution, ‘‘to be handled by such other 
methods as the particular circumstances will 
indicate,“ as pointed out by the writer in 1894 
in an attempt to show the scope of the cyanide 
process, and that it could “be applied to ores 
direct, or as a combination process, with amal- 
gamation or concentration, or both, as may be 
found most convenient for the economic treat- 
ment of the ores.” The Diehl process has 
made no progress outside Australia, and even 
there it is declining. Where roasting charges 
are high, the process has a fair chance on ores 
below a valuation of $8 to $12 per ton, de- 
pending on local conditions. 

Various processes in which the inventors 
have attempted to precipitate gold from a 
muddy and foul electrolyte have failed utterly. 
Hence it has become common knowledge that 
clear solutions are conditions precedent to suc- 
cessful precipitation from all cyanide solution; 
and so we come to the last step in cyanidation 
in which filtration is the dominant note. 

Moore obtained an American patent for a 
suction-filter in 1903, which was introduced at 
the Mercur Mines (Utah), but on account of 
defective mechanical contrivances the filters 
were not quite satisfactory and were subse- 
quently abandoned; in other places, however, 
the Moore filter has been quite successful. The 
filter consists of a series of leaves, or rectan- 
gular cells with permeable walls, through 
which the solution is forced, when a vacuum 
is created in the interior of the cell, leaving 
the solids (slime) to form cakes on the cell- 
walls. A number of these cells are bound 
together in a so-called basket and immersed 
in a vat of slime until cakes of necessary thick- 
ness have formed; then the basket is lifted 
from the vat and transferred to a wash- 
water vat and the vacuum maintained in the 
interior of the cell until the soluble gold has 
been replaced by wash-water, when the bas- 
kef is again hoisted, brought over the dump- 
ing place and compressed air turned on to 
displace the cakes. The Moore filter might 
be briefly described as a movable suction- 
filter in a fixed vat. 
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Cassell Obtained a patent in 1904 for what 
might be briefly described as a fixed suction- 
filter in a fixed vat. In this apparatus the 
slime and solution are circulated around the 
fixed filter by means of a centrifugal pump, 
and when the cakes are finally washed they 
are displaced by water or air and discharged 
through the doors provided for the purpose 
in the bottom of the vats. Both the Moore 
and the Cassell filters provide vacuum-pipes for 
lifting the filtered solution from the bottom 
of the cell to the discharge at the top, but the 
pressure of 2.5 Ibs. per sq. in., necessary for 
this operation, is not available for filtration 
in this form of apparatus. A third type, the 
gravity suction-filter, will soon be on the 
market, with capacity for making 25 tons 
and 50 tons of filter-cake at each cycle. This 
apparatus may be described as fixed filters 
with a movable vat and gravity flow from 
the bottom of the filter-cells to the vacuum- 
pump. When the vat is moved back all the 
filter-cells are completely exposed, and the 
cakes can be dumped practically dry. Lastly, 
we have the Ridgway continuous filter, said 
to be operating quite successfully in West 
Australia. In this form of suction-filter a 
central rotating vertical axle carries arms 
With depending filters which slowly pass 
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through an annular slime-vat while the cake 
is being formed, thence through wash-water, 
and next to the dump, where compressed air 
is turned on to displace the cakes, thus com- 
pleting the cycle, and the filter again entering 
the slime-vat for thecommencement of the next 
cycle. The arms are automatically raised 
when passing from one division of the annular 
vat to another, and the valves to the strong 
and weak solution and of the compressed-air 
line are automatically operated as the ma- 
chine revolves. 

Returning to the above brief review of the 
cyanide process, it is quite clear that no 
chemical improvement of any moment has 
been made on the process as evolved by Mac- 
Arthur and Forrest. Weak solution and fili- 
form zinc are everywhere in use today; ores 
are universally prepared for cyaniding by neu- 
tralizing the acidity with lime, while lead salts 
are invariably used in the cyaniding of heavy 
sulphides or badly roasted ores. Improve- 
ments have been almost entirely along en- 
gineering lines, in crushing or pulverizing, in 
sliming, in agitating, in filter-press work, and 
in suction-filters;. in fact, all along the line 


of mechanical engineering improvements have 


been many, 


and progress steady and con- 
tinuous. l 


STRUCTURAL STEEL VS. REINFORCED 
CONCRETE 


By R. E. HAGERTY 


CONDENSED FROM “APPLIED SCIENCE,” TORONTO 


Structural steel was originally necessitated 
bY the introduction of railroads about 1839, 
and its use has steadily increased since that 
time, It was first used in small culvert spans 
8 beams, and later was applied to the con- 
struction of larger bridges. The continued 
N vancement in the use of steel as an engineer- 
ng Materia] has been due, primarily, to cer- 

Q physical properties considerably superior 
to t Ose of any marketable substance to-day. 

1. Of these, the first is unit strength, which 

exceedingly high in both tension and com- 
ression. Merriman gives the ultimate or 
Maximum strength of structural steel as 60,- 

Pounds per square inch in both tension 


and compression. The working stress varies 
from 12,000 to 22,000. 

2. In conjunction with the above comes a 
property almost equally as great, namely, 
specific gravity, which is for steel about 7.85, 
and is remarkably low considering the high 
strength value. 

The above are two of the most influential 
reasons for the adoption and continued use 
of steel. They indicate theoretical and practi- 
cal possibilities. 

3. Another property of considerable im- 
portance is malleability in mild or structural 
steel. This condition renders practicable roll- 
ing the material into standard shapes, such as 
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I’s, channels, angles, etc., which are so con- 
veniently and extensively used in structural 
steel methods of construction. 

4. A fourth property of steel, which also 
adds to its feasibility, is the low and almost 
constant coefficient of expansion. The rate of 
expansion per degree Fahr., according to 
Kent, is from .00000648 to .00000686. Con- 
sequently, accurate calculations with regard 
to heat expansion are possible. However, it 
may be well to point out just here that the rate 
of expansion for concrete is almost the same. 

5. The rigidity of steel, as indicated by its 
modulus of elasticity equals 29,000,000 Ibs. 
per sq. in., is high and comparatively constant 
up to the elastic limit, while the modulus for 
concrete is only about 2,000,000, and is not 
actually constant, making necessary the use 
of assumptions which, to a greater or less ex- 
tent, impair the reliability of theoretical rein- 
forced concrete designs. 

A consideration of the foregoing physical 
properties of steel accounts for the theoretical 
and practical possibilities incident with the tn- 
troduction and continued use of the material. 
However, its practical success has been due to 
a series óf considerations evinced by practice 
itself. 

1. Of these, the one of greatest importance 
seems to me to have been the capacity for 
magnitude of structures designed in structural 
steel. I refer to large bridges, viaducts, skele- 
ton buildings, etc. The most extensive struc- 
tures in existence are built of this material; 
but to definitely impress the huge proportions 
of what has been at least attempted in steel 
work, kindly permit a few dimensional facts 
concerning the Quebec Bridge. The structure 
was of cantilever type, consisting of deck truss 
approach spans, each 650 ft. long; two canti- 
lever arms, each 562% ft. long, and one sus- 
pended span 675 ft. long, the longest simple 
truss span ever built. The total central clear 
span of the bridge from pier to pier was to be 
1,800 ft., the longest in the world; while the 
total length of the bridge was to be 3,220 ft. 
The depth of the trusses varied from 97 ft. 
at the portals to 315 ft. over the main piers; 
and the height of the peaks of the main post 
9 bove the river was 400 ft. The clear head- 
way over the high tide was 150 ft., and it was 
proposed that the new bridge have a clear span 
of 200 ft., in order to permit vessels of the 
“Mauretania” type to reach Montreal. Magni- 
tude, then, is an important capability possessed 
by structural steel, which may never be ap- 
proached by reinforced concrete. 
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2. In close connection with magnitude 
comes the possibility for accurate, delicate 
and complicated design and construction, cer- 
tainly not attained in any other building com- 
modity yet invented. i 

3. Inspection is a potent factor in the safety 
of structures. Thoroughness in this respect 
is facilitated to a high degree in the methods 
employed in steel construction. A large por- 
tion of the work is done in the shop of the 
bridge company who may be the contractors 
for a certain piece of steel work. Large mem- 
bers are fabricated in the shop and shipped 
as unit pieces to the place of erection. Indi- 
vidual members weighing as much ag 100 
tons were used on the Quebec Bridge. It may 
be easily understood, then, that shop inspec- 
tion is considerably superior to field inspec- 
tion, which predominates in reinforced con- 
crete construction. Hence, the inspection of 
structural steel is decidedly more reliable 
than is that of the other system. 

4. The same condition that increases the 
efficiency of steel inspection also necessitates - 
the probability of first class workmanship. 
Judging even superficially from the nature of 
shop work its superiority over field work is 
evident. The systematic concentration of the 
designing office, the drawing office, the tem- 
plate shop, and the various accessories of the 
structural workshop, such as electric cranes, 
pneumatic hoists, high pressure punching and 
riveting machines, is bound to induce good 
workmanship as opposed to the rough-and- 
ready temporary methods prevailing in the 
field. This apparency is verified by experi- 
ence. Years Of observation of the manufac- 
ture of steel also has its effect on good work- 
manship. 

The prominence of this argument in favor 
of steel is also well shown by the Quebec 
Bridge disaster. A professional man view- 
ing the tangled mass of steel which overhangs 
the south main pier cannot but observe the ex- 
cellent character of the workmanship which 
must have been placed in the material for that 
bridge. The steel overlying that pier fell with 
a tremendous momentum a distance of nearly 
400 ft., and still there was but little rupture 
of material or dissembling of parts. 

This is, indeed, a wonderful tribute to a 
condition of almost perfect workmanship 
which has been attained in structural steel 
practice. 

5. The problem of erection is much simpli- 
fied by methods of steel work. Members are 
assembled and erected by derrick or traveller, 
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and are fitted into place with ease and accu- 
racy, and are then bolted or riveted. Hence, 
ease of erection is another very strong point 
in favor of structural steel. 

From the reasons set forth in the foregoing 
the extreme and indispensable value of steel in 
engineering construction is apparent. 

Nevertheless we have still to deal with the 
financial question. With the invention of the 
Bessemer process the cost of mild steel as used 
in large quantities was reduced 75% or more, 
making the material financially possible. Fur- 
ther, with the closing years of the nineteenth 
century came a demand for steel which fully 
doubled the market for this commodity. Con- 
ditions imposed on owners of property lying 
within the business districts of large cities are 
responsible for the adoption of what is termed 
the high building. Centralization of business 
promoted a high increase in land values around 
these centers, such as the Heart of Chicago.“ 
Consequently a demand for paying invest- 
ments, and, therefore, for more floor space, led 
to the erection of the high building, when 
“skeleton” construction came into vogue. The 
extensive space occupied by the solid masonry 
construction was greatly decreased by the 
structural steel column, and on this account 
steel became a great financial success. 
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The durations of existence of structural steel 
and reinforced concrete are roughly in the 
proportion of a century to a decade, and all 
fair considerations of the possibilities of the 
latter material must take this into account. 
The process of establishing reinforced con- 
crete has been similar in its stages to that of 
steel, but the discussion will be somewhat dif- 
ferent. Steel has been established by a series 
of favorable points as mentioned before, and 
its progress has been repelled by one or two 
large properties of doubtful economy, fire- 
proofness and durability. These have led to 
the spontaneous establishment of the newer 
material, which in reverse, strangely enough, 
has to battle with the less important, but 
more numerous considerations which built up 
structural steel. 

Considerable theory has been developed con- 
cerning reinforced concrete, such as the for- 
mulas of Talbot, Hatt, Thacher and others. 
These calculations are based on the special 
ability of concrete to withstand compression, 
necessitating the use of only a small amount 
of steel placed in such a way as to assist the 
concrete in tension. The theory assumes a 
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condition of no slipping of the embedded 
metal in addition to some assumptions com- 
mon to both systems of design. The general 
reliability of concrete as a material is not as 
good as that of steel, and hence design is af- 
fected as regards pure theory. We may say, 
however, that theoretically reinforced concrete 
is a success. 

With regard to strength representative tests 
have served to convince even the most con- 
servalive that reinforced ‘concrete has beyond 
doubt the ability to carry load. These experi- 
mental tests are substantiated by practical 
results such as large structures which are ac- 
tually standing. It is evident then that rein- 
forced ccncrete is a theoretical and practical 
possibility. 


POINTS IN FAVOR OF REINFORCED CON 
i CRETE. . 


1. Probably the most erroneous conception 
ever acquired by the public was that of the 
fireproofuess cf structural steel. Columns of 
steel in buildings will frequently buckle from 
excessive heat fifteen minutes after the out- 
break of a tire, showing their incapability to 
withstand the flame successfully. 

It bas been stated that large timber columns 
of the slow burning’’ form of construction 
are more fireproof than steel. However, to 
Offset this, various forms of fireproof protec- 
tion for steel have been used. Of these solid 
porous terra cotta or hollow terra cotta tiles 
he.ve been extensively applied, but as yet these 
methods have not proved successful. 

Reinforced concrete square columns are not 
seriously affected, for more than & in. from 
surface or for more than three inches radially 
at the corners. It is indeed generally conceded 
that concrete is the only decidedly fireproof 
material known which is capable of application 
tc engineering purposes. This argument js 
worth a host of others, and cannot receive too 
much attention. 

2. The durability of concrete and its im- 
portance as an argument can also hardly be 
underestimated. It ranks, I believe, equally 
with that of fireproofness, and the tests are 
even more convincing. In Rome can be found 
to-day a number of examples of concrete con- 
structed over 2,000 years ago. The concrete 
of the Pantheon dome, the House of Vestals, 
the Aqueduct of Venus still remains, while 
stone in ancient ruins has long since crumbled 
away. 

The corrosion of steel is well known. Dif- 
ficulty has been found in obtaining suitable 
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paint even to minimize the powerful oxidizing 
effect of air on iron surface. However, it is 
now a well-established fact that steel embed- 
ded in concrete is rendered absolutely rust 
proof. Some writers even maintain that a 
coating of rust in the steel before placing in 
the concrete is beneficial. But in any case we 
may say that durability of concrete reinforced 
is strangely enough two-fold. Both phases, 
viz., the durability of the concrete itself and 
that of the embedded steel, are established by 
an exhaustive set of tests recently completed 
by Professor Norton, of the Massachusetts In- 
stitute of Technology. The only condition the 
Professor specifies is to mix wet and mix 
well.” I might add that the durability of 
iron embedded in concrete is attested by iron 
clamps found in the mortar joints in the Pan- 
theon after a period of fully 2,000 years, which 
were in good condition.“ 

The ultra- importance of these two argu- 
ments is evident. However, there are some 
others worthy of mention. 

3. In direct connection with the above 
comes the argument which is advanced with 
impunity by all advocates of reinforced con- 
crete. That is the low cost of maintenance 
which is practically nil, while the painting of 
steel and the higher insurance rate on steel 
structures increases the cost of maintenance 
of buildings, etc., of this type. 

4. The monolithic nature of reinforced con- 
crete design is clearly shown to substantially 
increase efficiency in resisting vibrations such 
as are caused by machinery or the shock from 
earthquakes, etc. 

Experiments to determine the results of 
shocks on various floor systems have been car- 
ried on recently by the Paris and Orleans Rail- 
way Co. Floors of the steel beam and brick 
arch construction, and of the reinforced con- 
crete system were constructed, using the same 
live load in the design for both. In propor- 
tion to the impacts, the vibrations of the steel 
beams and brick arch construction to the con- 
crete construction were 20 to 1 in amount and 
11 to 1 in time of duration. 

5. From the contractors’ standpoint, steel 
for reinforcing can be supplied within a few 
weeks’ notice instead of so many months as is 
generally the case with structural steel orders. 

6. Noiseless construction is often a matter 
of practical and commercial consideration. 
The construction of the Marlborough Blenheim 
Hotel, Atlantic City, was carried on while 
guests remained in the older portions of the 
building. The hotel profits would undoubtedly 
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have been impaired by the noisy riveting of 
the structural steel erection. 

7. Concrete when erected is claimed to be 
sound-proof. 

The above are a few of the many points 
advanced in favor of reinforced concrete. In 
the main, I believe I have shown that this 
commodity, when fabricated, is decidedly an 
engineering success. However, unlike steel, 
most of the disadvantages lie with the con- 
struction. 


DISADVANTAGES OF REINFORCED CON- 
CRETE. 


1. Workmanship.— The greater portion of 
the construction of reinforced concrete is done 
in the field. Consequently the tendency is 
naturally toward less efficient workmanship. 
On this eccount the work itself is less reliable, 
also, owing to the difficulties met with in 
“form building,“ exact and truly finished 
workmanship is difficult and unusual. 

2. The contractor is subject to varying local 
labor conditions, to a large extent. The cost of 
transporting workmen to various Jobs,“ 
which are frequently scattered, is a consider- 
atior. of important practical bearing. 

3. From the nature of the construction, dif- 
ficult delay and mistakes in placing the steel 
reinforcement are evidently liable. Hence the 
chance for properly executed design is materi- 
ally lessened. 

4. The large amount of lumber used during 
construction greatly increases the possibility 
of fire. This is especially objectionable in the 
hearts of cities. 

5. One of the greatest engineering objec- 
tions is the difficulty of reliable inspection. 
Much has been said with regard to this phase 
of the subject, and it will merely be necessary 
to refer to it as being one of the most flagrant 
complaints against reinforced concrete. The 
difficulties of obtaining reliable inspection may 
be classed perhaps, as follows: 

(a) Non-uniform testing of cement. 

(b) Incompleteness of inspecting the mix- 
ing. 

(c) Difficulties in placing, etc. 

6. Every portion of construction has to be 
molded, too, exactly in its permanent posi- 
tion. Hence the term ‘“‘clumsy’’ construction 
has been applied. The method of raising the 
concrete members has been tried, but is im- 
practical on account of the excessive weight 
of the concrete. 

We have remaining the discussion of the 
large question of financial possibility of rein- 
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forced concrete. The cost is largely increased, 
of cource, by these constructional conditions. 
For instance, the cost of placing reinforce- 
ment is about $12 per ton of steel. But the 
all-important item is the cost of forms.“ This 
I believe, will average over 30% of the total 


cost of the concrete in a structure. Cer- 
tain advocates of reinforced concrete 
claim that its cost is 25 per cent. less 


than that of steel. I have in mind a 
building erected according to the reinforced 
system, and the contractor lost several thou- 
sand dollars by underbidding structural steel. 
Personally, I believe that the average cost of 
reinforced concrete is usually a little in ad- 
vance of steel. Whether or not this extra 
financial outlay is warranted is entirely a mat- 
ter of opinion, yet to be shown by the results 
of more extensive experience. 

ADAPTABILITY OF REINFORCED CON- 

CRETE. 

Justification for cost is an important con- 
sideration, and may be better discussed by a 
brief reference to some specific examples. 

1. The fireproof argument hardly applies to 
bridges. However, durability and resistance 
to vibration are eminently required, and are 
attained by the use of reinforced concrete. 
But “centering” is usually difficult, expensive, 
and sometimes impossible. Self-support dur- 
ing erection is not feasible, and long span 
widges are unusual. 

2. Reinforced concrete is extremely well 
adapted to viaducts, which must resist vibra- 
tion, be fireproof, and durable. The form- 
work is comparatively simple and uniform, 
and therefore inexpensive. The size of col- 
umns in the substructure is immaterial, also 
construction is easy since it is mostly executed 
near the ground in continuous viaducts. Of 
course the nearer a viaduct tends to become 
an ordinary bridge, the less do these favorable 
conditions apply. The above remarks apply 
more especially to the beam type of viaduct. 

3. Experience has shown reinforced con- 
crete, for the most part, to be well adapted to 
culvert construction. 

4. It is well adapted to conduit pipes. The 
form work is somewhat difficult but is uni- 
form. 

5. For dams reinforced concrete may be 
well used, since durability is here of so great 
importance. 

6. The factory building is one of the very 
best applications of reinforced concrete on ac- 
count of the resistance to the vibration of ma- 
chinery. The size of the columns here is of 
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no especial importance, since factories may he 
built in the outlying districts where land space 
is of little account, also beauty of construction 
is not expected in factory buildings. 

7. Curtain walls of reinforced concrete are 
objectionable on account of permeating damp- 
ness. This may be partially overcome by the 
Sylvester process which consists of a coating 
of soap and alum solution. 

8. Probably the best application of rein- 
forced concrete is in floor construction, es- 
pecially for factory buildings or warehouses 
on account of minimum vibration and great 
strength. 

9. Finally, office buildings; these must be 
fireproof, hence the demand for reinforced 
concrete, but here the financial question is 
monumental. In the first place the cost of 
construction is of doubtful economy. Secondly 
the size of the columns necessitated by rein- 
forced concrete brings us back to the original 
condition which led to the adoption of struc- 
tural steel in high buildings, viz., the saving of 
floor space. 

It will be clear from the foregoing, I think, 
that very high buildings must needs be essen- 
tially of structural steel. However, with the 
development of the esthetical capabilities of 
reinforced concrete it is quite within the range 
of practicability that buildings up to 8 or 10 
stories should be erected entirely of reinforced 
concrete. In this connection the recent in- 
vention of a snow-white Portland cement will 
be significant. 

In the discussion of these few remarks 
concerning two subjects which have in justice 
proved to be of live issue among engineers, 
I have endeavored to maintain absolute impar- 
tiality, as previously stated. I would urge 
you gentlemen to consider the advisability of 
acquiring this attitude in all references to the 
comparative merits of structural steel and re- 
inforced concrete. There is, of course, an in- 
finite amount to be said on this vast subject, 
but I beg leave to conclude my limited remarks 
with a brief recapitulation of the points set 
forth. 

The introduction of steel was a matter of 
slow but steady progress throughout nearly 
the entire nineteenth century. The extreme 
physical fitness combined with large construc- 
tive possibilities and above all the financial 
success of the material gradually established, 
a foothold that will probably never be shaken. 
But the greatest victory was attained by the 
tremendous tide of popular opinion which 
staked life and reputation on the supposedly 
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fire resisting qualities of structural steel. This, 


combined with the other reasons, of course, 
raised the use of steel to an altitude only meas- 
ured by the tallest skyscraper in New -York 
City. As previously shown, the fallacy of this 
same idea was the opening flaw which permit- 
ted of the inauguration of the newer material, 
reinforced concrete; and this commodity 
strangely enough eminently met the require- 
ments lacking in steel. 


Just here, however, it is of keen interest to 


note that the arguments advanced are recipro- 
cally opposite in the cases of the two respec- 
tive materials to which feature allusion has 
already been made. The ‘‘fireproofness’’ and 
durability of concrete in opposition to struc- 
tural steel is evinced by the liberality of the 
use Of reinforced concrete in the rebuilding 
of San Francisco, while again, the construc- 
tional features are exceedingly poor, as op- 
posed to the marked appropriateness of steel 
work in this connection. We have then a sort 
of equilibrium of forces acting for and against 
the two commodities. In brief, the only de- 
ficiencies of steel are overcome by concrete, 
and vice versa. : : 
We can all agree, I think, that the points of 
each material are such that neither arguments 
may be overlooked. In short, there is a very 
great deal to be said on both sides. It has 
seemed ‘to me exceedingly regrettable that 
there exists at present such intense warfare 


THE ENGINEERING: DIGEST 


between the devotees of these two engineering 
commodities. The fight for reinforced con- 
crete has been brilliant, bitter and aggressive, 
and to-day it remains on the engineering mar- 
ket a commodity of undisputed reputation, 
owing to certain abstract qualities such as 
flreproofness' and durability, and in spite of 
certain drawbacks which tend to render it un- 
practical. For instance, very high buildings 
and large bridges can never be other than es- 
sentially structural steel. 

On this account I believe that the regretta- 
ble warfare will result in a very happy com- 
bination of both reinforced concrete and pure 
structural steel. The dawn of this era seems 
to be at hand in the new McGraw building of 
New York. Here the columns consist of laced 
angles with concrete applied principally as a 
protective attribute. In this, I think we have 
the nucleus of a system of construction which 
will be as near as possible to absolute perfec- 
tion in spite of .the increased original cost, 
which by the way, would in the end prove 
the cheapest. In this connection, floors, beams, 
and perhaps curtain walls might well be pure 
reinforced concrete, while roof-trusses, etc., 
had better remain of structural steel. This 
combination system, it appears to me will 
eventually become universal, and might justly 
be called ‘“‘Steel-Concrete System” of construc- 
tion as a combination of the two systems now 
distinctly separate. 


WOOD DISTILLATION" 


By W. C. GEER 


There are two distinct processes for obtain- 
ing valuable products from wood by distilla- 
tion—destructive distillation and steam distil- 
lation. In the destructive process the wood 
fibre is broken down and new compounds are 
formed, but in the steam process this is not 
properly the case. In both processes the vola- 
tile compounds of the wood are vaporized. 

In destructive distillation heat is applied be- 
low the wood-containing vessel, which has a 
comparatively small pipe as its only outlet. 
The heat vaporizes the volatile compounds, 
such as water and turpentine, and breaks down 
the non-volatile compounds, such as cellulose 


From Forest Service Circular 114, U. S. Dept. of 
Agriculture. 


and the wood gums; it forms a number of new 
compounds, usually of a simpler chemical na- 
ture, and these in turn are vaporized with the 
water and turpentine, leaving a residue of 
charcoal. The decomposition of the wood in 
this process is exceedingly complicated and is 
not yet fully understood. i 

In steam distillation, which is much simpler, 
the wood is chipped and placed in a closed 
receptacle into which steam is blown from a 
boiler, and the volatile compounds which are 
not chemically united with the rest are vapor- 
ized and carried out of the retort with the 
steam. Though in practice the wood is often 
so much overheated that the wood fibre $ 
slightly decomposed, and though it is quite 
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possible to carry the overheating so far that 
the process becomes one of destructive distil- 
lation, it is nevertheless true that ‘‘steam dis- 
tillation,’’ as the term is technically used, sig- 
nifies the separation of volatile products from 


wood with, at most, but little decomposition of 


the wood fibre. 

With both these processes the vaporized 
compounds, after leaving the retort, pass 
through water-cooled tubes, where they are 
condensed into the crude liquors, which, after 
refining, yield marketable products. 

Different woods give different marketable 
products after distillation. Thus, the hard- 
woods—beech, birch and maple—-yield acetate 
of lime, wood alcohol and charcoal, and longleaf 
pine yields turpentine, tar, pine oils and char- 
coal. This difference in the products is due to 
the fact that pine woods are resinous, while 
hardwoods are non-resinous. From the point of 
view of products, therefore, it is necessary to 
distinguish between the kinds of wood used, as 
well as between the distillation processes. 


DESTRUCTIVE DISTILLATION OF HARD- 
WOOD. 


Hardwood distillation has been an estab- 
lished industry in the United States for a num- 
ber of years. The products already mentioned 
are wood alcohol, charcoal and acetate of lime, 
each of which has important uses. The plants 
are located in the northern part of the United 
States, where, except for the Appalachian 
hardwood belt, the hardwoods are most com- 
mon. 

The woods used are largely beech, birch and 
maple, with the last preferred. The wood is 
cut into cordwood lengths and allowed to sea- 
son for a year. According to the best infor- 
mation, the amount of the products obtained 
from green wood and from ordinary dry wood 
is not different, cord for cord, but the higher 
water content of green wood dilutes the distil- 
late and necessitates more fuel for the car- 
bonization. Excessive seasoning will doubt- 
less reduce the yield of valuable constituents. 
Body wood is better than slab wood. Very 
small wood, such as thin edgings, carbonizes 
so rapidly that it must be mixed with larger 
pieces. The problem of the destructive distil- 
lation of sawdust has not yet been satisfac- 
torily solved. 

Apparatus.—Wood is heated or carbonized 
in three forms of apparatus: (a) In brick 
kilns, (b) in retorts, (c) in ovens. 

The charring of wood is a process as old 
as civilization. In the early days the wood 


161 


was charred under sod in the old charcoal 
kiln, which has been a familiar sight over a 
good part of the world. The modern charcoal 
kiln is so made that valuable vapors are con- 
densed from the smoke, which in the old- 
fashioned kiln escaped into the air and were 
wasted. Kilns are now mainly used to pro- 
duce charcoal for blast furnaces for pig iron. 
They are made of brick, with a circular base, 
and divided approximately into two semi- 
circular sections. They hold each about 50 
cords, and are charged and discharged by 
hand. The vapors are carried off into con- 
densers, where the condensible ones are lique- 
fied. 

The name “retort” is given to a small form 
of cylindrical vessel, holding about three- 
fourths of a cord. The retorts are set hori- 
zontally in brickwork, in pairs, each pair form- 
ing a battery,“ and heated from beneath. 
They are filled and discharged from a single 
door in front, which can be tightly fastened. 
The top of the battery is often tiled and serves 
as a drying floor for acetate of lime. The con- 
densers are of copper, and are cooled by water. 
A “run,” from charging to recharging, takes 
twenty-four hours. 

The invention of the oven“ form of car- 
bonizing vessel marked a distinct forward step 
in wood distillation. Oven kilns are made 
large enough to hold from two to four cars, 
which are run in on tracks, each loaded with 
about 2 cords of wood. They are usually 
fired separately, and the vapors pass over into 
the condensers, either at the side or at the 
end. In other respects they resemble the 
“retorts.” 

Products.—Four crude products are ob- 
tained from each of these forms of carbonizing 
closed in large coolers, which are similar in 
vessel; (2) a non-condensible gas, which is 
carried off by suitable pipes; (3) an aqueous 
liquor known as pyroligneous acid”; and (4) 
wood tar, which is condensed with the pyro- 
ligneous acid. 

The charcoal is cooled differently in the 
case of each distilling vessel, though in all 
cases it is cooled for forty-eight hours. With 
kilns, it is allowed to cool before being re- 
moved; with the retorts, it is shoveled into 
drums or cans and sealed from the air; and 
with the ovens, the loaded cars are run out and 
closed in large coolers, which are similar in 
form to the ovens. ; 

The gas from the kilns is piped back into the 
kiln furnaces, where it serves to carbonize 
the wood. The gas from retorts and ovens 
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is burned under the boilers or under the re- 
torts. 

The pyroligneous acid and the tar run off 
together from the condensers into vats, where 
the tar settles. The pyroligneous acid is red- 
dish-brown in color and has a strong, charac- 
teristic burnt-wood odor. The tar, when in 
thin layers, is dark brown in color, and has a 
bad odor. These two liquid products are re- 
fined by processes which in general are the 
same for each of the three forms of carbon- 
izing apparatus. The processes differ some- 
what, however, at the different plants. 

Dissolved in the tar are some of the valuable 
compounds of the pyroligneous acid, while 
dissolved in the pyroligneous acid are some 
tarry bodes. Both liquids are distilled in order 
to concentrate the valuable substances, which 
are chiefly acetic acid and methyl, or wood, 
alcohol. The concentrated liquid containing 
the acetic acid and methy! alcohol is neutral- 
ized with lime and distilled from a ‘“‘lime-lee’’ 
still, giving, (1) a residue which, upon evap- 
oration, yields gray acetate of lime, and (2) 
a distillate which, upon refining, yields the 
various grades of wood alcohol. 

Some plants obtain a crude, brown, evil- 
smelling wood alcohol, of 82% strength, which 
is sent to a refinery for further treatment; 
others obtain a 95 to 99% product without 
color or unpleasant odor. Wood alcohol is ill- 
smelling only when impure as a result of in- 
complete refining. 

Oven and retort plants which produce alco- 
hol no purer than 82% secure about the fol- 
lowing average yields from wood distillation 
per cord of wood: 


Charcoal 4.2 site & Bnd Ce ee eae 45 to 52 bu. 
Gray acetate of lime........ 180 to 225 lbs. 
Wood alcohol, 82%%ũũ ssaa.. 8 to 10 gals. 


The lack of chemical supervision at the 
works makes statements of yield a little con- 
fusing, since wood alcohol and acetate of lime 
are variable in quality, and the number of 
gallons and pounds may therefore actually rep- 
resent products of quite different composition. 

Kiln plants obtain about the following yield 
per cord of wood: ‘ 


Charcoal caes ðͤ K ee Oe ees 45 to 52 bu. 
Acetate of linea 90 to 150 lbs. 
Wood alcohol, 826·³- h). 4 to 6 gals. 


Use of Products.—These compounds have a 
variety of uses, which may be briefly men- 
tioned. Charcoal is used in blast furnaces for 
the production of pig iron, in copper and sugar 
refineries, in the production of gunpowder, for 
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fuel, etc. Wood alcohol is sold under a va- 
riety of trade names, such as “columbian 
spirit” and colonial spirit.“ It is most widely 
used as a solvent in the production of shellacs 
and varnishes. It is also used in hatmaking, 
in perfumery, in the coal-tar dve industry, in 
manufacture of formaldehyde, and for mixing 
with grain alcohol to produce “denatured” or 
“industrial” alcohol. The acetate of lime is 
a gray, finely crystalline body, which is used 
in the manufacture of wood vinegar, acetic 
acid, many commercial acetates, acetic ether, 
acetone and other products. (From the ace- 
tone may be produced jodoform and chloro- 
form.) 

A number of receipts for the preparation of 
denatured alcohol have been recently author- 
ized by Congress and established by the Com- 
missioner of Internal Revenue, so that de- 
natured alcohol, with its due admixture of 
wood alcohol, is now a market article. The 
wood distillation plants now in existence in 
the United States are able to produce probably 
30,000,000 gals. of wood alcohol annually. 

Denatured alcohol is now a competitor of 
wood alcohol. At present the producers and 
refiners of wood alcohol are in suspense as 
regards the extent of the consumption of the 
product for denaturing purposes. 


STEAM DISTILLATION OF HARDWOOD. 


Several species of hardwood are distilled 
by steam in order to obtain valuable essential 
oils. Sweet birch, for example, yields oil of 
wintergreen,” an oil used in medicinal prepa- 
rations. No thorough study has yet been made 
of this division of the subject, but it is known 
that a small industry is supported. 


DESTRUCTIVE DISTILLATION OF YELLOW 
PINE. 


The destructive distillation of yellow pine is 
carried on in the Southern States, where the 
distillation plants are so widely scattered that 
a statement of the location by States would 
mean but little. 

The wood generally used is that of longleaf 
pine, from which turpentine and rosin are 
mainly obtained. At some plants, however, 
longleaf pine, shortleaf pine, Cuban pine and 
others are indiscriminately used, but for the 
best results longleaf and Cuban pines are se- 
lected. The most valuable material is wood 
rich in resinous contents, or fat,“ in which 
lightwood and stumps rank first, wood imme- 
diately under the “box faces“ next, and slabs 
and other mill refuse last. Pine sawdust is 
not used for destructive distillation. 


WOOD DISTILLATION 


Apparatus.—Iron or steel retorts are used, 
varying in capacity from 1 to 4 cords. They 
are either vertical or horizontal. The vertical 
retorts have their long axis upright, and are 
set singly in brickwork with suitable flues, 
usually with the openings for charging and 
discharging at the top and bottom. The fire- 
box below is at one side, so that the heat goes 
around the outside of the retort itself. Few 
of these retorts are now in use. 

-The horizontal retorts are similar to those 
used in hardwood distillation. Though they 
differ as to form, all are cylindrical steel ves- 
sels set in batteries in brickwork, and are 
charged and discharged through doors at one 
or both ends. The gases escape through pipes 
to copper condensers. The fire-box is some- 
times constructed to fire two retorts at a time, 
though usually but one. 

Products.—Though there are a number of 
methods which differ somewhat in results, the 
five products usually obtained are: (1) Char- 
coal; (2) a non-condensible gas; (3) light oils, 
which are often taken in two fractions, one of 
which is a crude turpentine; (4) tar, and (5) 
pyroligneous acid. At some plants the light 
oil vapor, which volatilizes easily, is led off 
into condensers with the gas and pyroligneous 
acid, while the tar, which is heavier, is drawn 
off at the bottom; at others, the entire volatile 
product is driven off through a pipe at the top, 
and, after passing through the condenser, is 
separated into the crude turpentine and tar 
fractions. ž 

There is no more uniformity in heating 
methods than in the form of the retorts. The 
run is thirty-six or forty-eight hours, or longer. 

Charcoal which is to be sold is cooled in the 
retort, and that which is to be used for fuel 
is drawn hot and sprayed with water to pre- 
vent fire. The gas is allowed to run to waste 
or is burned under the retorts and boilers. 

The pyroligneous acid from hardwoods con- 
tains the most valuable products, but that from 
pine, which has a strong odor and a reddish- 
brown color, is of such different composition 
that very little is done with it. The yield 
from a cord of pine wood is, according to the 
most widely accepted figures, not more than 
3 gals. of 82% wood alcohol and about 70 lbs. 
of brown acetate of lime. The extraction of 
wood alcohol from pine wood is not at present 
on a commercial basis, and at the majority of 
plants the pyroligneous acid runs to waste. 

The crude turpentine is a dark red oil with 
the bad odor associatel with products of de- 
structive distillation. After proper fractional 
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distillation, it yields for market a nearly color- 
less turpentine which has a distinctive odor. 

The tar is sometimes refined far enough to 
produce a good quality of retort tar and to 
yield oils which, with the heavy distillates 
from the crude turpentine, make disinfectants, 
wood creosote, and a number of market ar- 
ticles. 

The refining processes, which are largely 
secret, are not the same at all plants, while 
the products sold are far from uniform. 

Since few plants operate under the same 
conditions, and since a number of products 
may be obtained from the tar and crude tur- 
pentine, it is difficult to estimate the amount 
of products obtained from yellow pine. More- 
over, the wood itself varies widely in resin- 
ous content. Heavy, rich ‘‘lightwood’’ con- 
tains the largest quantities of turpentine and 
other oils, whereas other kinds of ‘‘lightwood’”’ 
may yield but little. Sapwood yields the least. 
The following table shows as nearly as practi- 
cable the ordinary yields per cord of wood 
obtained in practice by the destructive process: 


Refined turpentine .......... 7 to 12 gals. 
Total oils, including tar....... 50 to 75 gals. 
Tar - ig SS. aie ²˙ ũÄHM 0 ͤ Ä 40 to 60 gals. 
Charcoal 2.643364 tara eae 8 25 to 35 bu. 


Uses of Products.—The turpentine is used 
as a second grade, inferior to gum turpentine. 
There are no recognized grades of destruc- 
tively distilled turpentine and the composi- 
tion of the turpentine from different plants 
is not uniform. Formerly it was poorly re- 
fined; it is now made practically colorless. In 
the refining, certain heavy oils are obtained, 
which, when combined with similar heavy oils 
from the tar, are made into pine oils,’’ used 
as disinfectants, paint dryers, wood preserva- 
tives, etc. One of the uses for the tar is cable 
coating. The uses of the acetate of lime, 
in this case brown acetate,” have already 
been mentioned. The charcoal is burned at 
the plant or sold for fuel. The pyroligneous 
acid in its crude form is occasionally sold, 
although most of it goes to waste. 

Several causes have led to many failureg 
among plants of this kind. One of these was 
bad management. Men engaged in the busi- 
ness, without training or a knowledge of the 
market, expected an immediate demand for 
the products. Another cause was the use of 
inferior retorts, which in many cases were 
made of thin steel and so were quickly burned 
out. A third was lack of perseverance when 
Cificulties arose. 
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STEAM DISTILLATION OF YELLOW PINE. 


The plants which distil wood by the steam 
method are located in the yellow pine belt. 
In general, the wood is the same as that used 
for the destructive distillation of yellow pine, 
but is separated into classes. Steam plants 
use the richest wood that can be secured, 
since turpentine is the only valuable product, 
although the wood after extraction is used 
for fuel. The wood is divided into three 
classes: (1) The rich lightwood, of which 
several grades are used; (2) stumps, which 
are also rich in turpentine; and (3) sawmill 
waste, which includes sawdust, butt cuts, and 
slabs. All wood must be ‘‘hogged”’ into chips 
before it is placed in the retorts. 


Apparatus.—Both vertical and horizontal 
retorts are successfully used. But the wood 
is treated by two different methods, One us- 
ing superheated steam under low pressure and 
the other saturated steam under higher pres- 
sure. 

With superheated steam a vertical retort is 
used, and the steam, before entering the retort, 
passes through a superheater, which raises its 
temperature high enough to readily volatilize 
the turpentine. From the condensers the dis- 
tillates run into a separator. 

For saturated steam several sorts of retorts 
are used, and the steam enters them directly 
from the boiler. There are a number of 
patented devices, the most important differ- 
ences in which have to do with methods of 
charging and discharging. The fundamental 
idea, however, is to maintain a sufficient pres- 
sure of steam, throughout the run, to facili- 
tate rapid extractions. A separator is used, 
as with superheated steam. 


Products.—The products of both processes 
are crude turpentine and water, in a separa- 
tor tank, and chips left in the retort. The 
turpentine, which is lighter than water, floats 
on the surface and is easily drawn off, ready 
for refining. The chips, after drying a short 
time in the air, are suitable for fuel. 

In order to Obtain a market grade of tur- 
pentine, the crude product should be refined 
by distillation with steam in a copper still. As 
it comes from the retort its color is slightly 
yellow. 


There is the same variety in methods used 
as in other kinds of wood distillation, and 
consequently the same lack of uniformity in 
the products. Much remains to be learned 
as to the best method of refining turpentine so 
as regularly to secure the best grades. 
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The amount of turpentine obtained from 
steam distillation varies widely. The wood 
itself varies greatly in richness. A conserva- 
tive average per cord is given in the follow- 
ing table (the difference between stumps and 


‘“lightwood”’ is slight enough to be disre- 
garded): 
Lightwood: 
Refined turpentine...... 10 to 15 gals. 
Heavy ils 1 to 3 gals. 
Sawdust: 
Refined turpentine...... 2 to 4 gals 


Heavy oils..........0... 


The refined turpentine is of reasonably uni- 
form quality, is nearly colorless, has an agree- 
able odor, and has a fair market at a price 
somewhat below the market price for gum 
spirits of turpentine. 


COMPARISON OF METHODS. 


Comparing the steam methods with the de- 
structive methods, although there is room for 
difference of opinion, it would seem that the 
steam distillation is open to the wider develop- 
ment. The successful destructive distillation 
plants are those which are run by men who 
have remained in business long enough to 
establish their processes and methods and the 
markets for their products. Turpentine, the 
leading product, is probably produced less ex- 
pensively by the steam method, and the steam 
apparatus necessary to handle a given quantity 
of wood per day, say 50 cords, is easier to 
operate. 

There have been fewer failures in steam dis- 
tillation than in destructive distillation, per- 
haps because it is of more recent development, 
and because those promoting the enterprises 
have been able to profit by the mistakes of their 
predecessors. Yet many operators have failed, 
mainly because they had not familiarized them- 
selves with the fundamental principles con- 
trolling the successful construction and opera- 
tion of a plant. 

The figures given above are not intended 
to compare yields by destructive and steam 
distillation from the same grade of wood, but 
simply the vields obtained by the two methods 
under actual conditions, where, in point of 
fact, very different grades of wood are used. 

There is but scanty published information 
on the properties of the turpentines produced 
by these two processes in America, or on their 
actual value in the paint and varnish business. 
Up to the present these turpentines are merely 
competitors of ‘‘gum spirits.” 


THE PROTECTION OF BUILDINGS FROM 
LIGHTNING* 


By ALFRED HANDS, F. R. Met. S. 


The Science of Lightning Protection. — The 
science of protection from lightning is not an 
easy one, but why is it difficult? We know 
that, in accordance with electrical law, a dis- 
charge will take the path of low resistance in 
preference to that with a high one. If we 
took a piece of stone and placed a line of 
metal along it from end to end, except for a 
‘break in the center, and then subjected it to 
a discharge from an electrical machine; or, if 
we had a real obelisk composed only of the 
same material, and fitted it with metal in the 
same way, and it was struck by lightning, the 
spark would pass along the metal. If dam- 
age occurred it would only be at the gap; the 
discharge would not go through the masonry 
in preference to the metal. The experiment 
might be repeated any number of times, either 
with the model in the laboratory or with a 
real obelisk and nature, and the result would 
be the same. 

If we completed the line of metal so as to 
form a continuous conductor, the obelisk 
would be protected. Electrically bad joints 
and a bad earth connection would not force 
the discharge to go through the masonry. 
Bad joints would only cause injury to the 
conductor, and a bad ‘‘earth’’ would probably 
result in a barrow load or so of soil being 
blown up. The concussion due to the ex- 
plosive force that blew up the ground might 
possibly crack the masonry slightly on the 
surface, but this would be the worst that would 
happen. But if the obelisk, in place of being 
solid masonry, was built hollow, with stone 
steps in the interior, and with a gas-pipe car- 
ried up inside to afford light at intervals, the 
problem would be an entirely different one. 
There would be a rival conductor in the in- 
terior—an alternative path of metal—with a 
perfect earth connection, because the ramifica- 
tions of the gas-main underground would af- 
ford only a nominal resistance to earth. There- 
fore, if the intended conductor had a high re- 
sistance, the bulk of the discharge would 
spark through the wall and pass to earth by 


*From a lecture delivered at the School of Military En- 
gineering, Chatham. 
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the gas system. The earth resistance of a 
gas-main is a mere fraction of an ohm, and it 
is practically impossible to get an appreciably 
lower one for the conductor; so, even if we 
gave the latter what is called a good earth,“ 
there would still be the rival in the interior 
and the danger of division of the discharge be- 
tween the two paths of metal, for a thickness 
of a foot or two of masonry is poor insulation 
to withstand the voltage of a lightning flash. 
For efficiency it would not only be necessary to 
have a conductor with a minimum resistance, 
but it should be fixed on the opposite side of 
the structure to the gas-pipe, so that there 
would be a sufficiently thick buffer of insulat- 
ing material between them and the discharge 
would not be able to spark through. I con- 
sider the safe distance for masonry or brick- 
work to be a little over 4 ft.; less than this is 
risky, because the question of sparking 
through the wall would depend on the relative 
thickness of the masonry and the power of the 
flash. 

The obelisk is the simplest possible case. 
If all buildings were as simple as this, pro- 
tection from lightning would be so ridicul- 
ously easy that a council schoolboy could, by 
means of a few set rules, learn to protect them 
efficiently. The problem one is sometimes 
confronted with is more like this; metal cowls 
on chimneys; lead-covered ridges and flash- 
ings; metal girders, stoves, and casements; 
rain-water gutters and pipes, gas and water 
service pipes, etc.—altogether affording a 
problem that would require very careful study- 
ing. 

A very common case is that of a short eleva- 
tion rod fixed on a chimney, and near it a 
much higher mass of metal in the form of a 
cowl. The discharge passed through the cowl, 
and shattered the corner of the stack in pass- 
ing to the conductor. Here the elevation rod 
should be fixed on the cowl, or else a connec- 
tion of metal should be made from the cowl 
to the conductor. 

Some Results Due to the Surging Effect of a 
Discharge.—Electricity—or, perhaps, I should 
say, the movement in the ether that causes 
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electrical effects—has properties that corre- 
spond to inertia and momentum in matter 
and in scientific terms they are called electro- 
magnetic inertia and electrokinetic mo- 
mentum. We have to remember that when 
a conducting system receives a discharge, it 
is momentarily charged because of inertia 
having to be overcome, and the ‘consequent 
sudden rise and fall of potential does not leave 
outlying parts of the system at a normal level. 
There is an alternate rise and fall like the 
water in a bath that has been tipped up sud- 
denly at one end. Although the effect is all 
over in a fraction of a second, damage might 
occur which, although slight in itself, might 
have serious results, so precautions should 
be taken to guard against it. Although water 
is pot a good analogy, it is the best I can think 
of to bring the action to mind. 
system of canals. Suppose a main canal, open 
to the sea, and equivalent to a conductor with 
a good earth connection. To right and left 
suppose two branch canals, equal to branch 
lines of metal from the conductor, the former 
having only a very weak wall dividing it from 
a pool of water, while all the other banks are 
sufficiently high and strong to resist pressure 
due to the rise and fall of the water-level. 
The pool represents a piece of metal near the 
far end of the branch conductor and not con- 
nected to it. If the level of the water in the 
main canal were suddenly raised enormously, 
there would be a rush along the canal due to 
the passage of the extra head of water to the 
sea, but the water in the branch canals would 
not remain at normal sea-level; there would 
be a surging effect along them. In the left- 
hand canal there would be no effect beyond 
the rise and fall of water; but with the right- 
hand one, the dividing wall, being very weak, 
might be broken down. The strength of the 
wall represents the insulating strength—or, in 
other words, the distance—between the branch 
conductor and the adjacent metal, and would 
determine whether a breakdown, or spark, oc- 
curred between the two. 

We next come to effects that are by no 
means uncommon, but have hitherto been mis— 
represented owing to their not having been 
understood; cases in which objects are struck 
by lightning and effects occur at some distance 
away. For instance, a church spire might be 
struck, with or without a conductor upon it, 
and persons in a neighboring house, who hap- 
pened to have metals in their hands at the 
time, might receive slight shocks that wonld, 
perhaps, appear severe because they were un- 
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expected. A man walking with a gun on his 
shoulder near a tree when it was struck would 
get a shock, and say he had been struck, too. 
Workmen handling metal tools are especially 
liable to these effects when near lightning- 
struck spots. I regard these effects due to a 
surging or wave effect, somewhat similar to 
what I have been describing, but with the 
earth as the conductor between in place of a 
line of metal. It is often thought that when 
a lightning flash reaches the earth—to put 
it in popular language—the effect is all over; 
but we must bear in mind that generally be- 
fore a discharge occurs the potential of a lo- 
cality is raised—or lowered as the case may 
be—enormously, and this altered potential 
does not necessarily return to the normal agaia 
without effect. Taking a water analogy again, 
I would liken it to a waterspout forming on 
the surface of a lake and then suddenly col- 
lapsing. The effect would not be over the 
moment the column of water struck the sur- 
face, there would be a surging or wave effect 
that might loosen the banks at some distance 
away where they happened to be weak. So 
with a lightning discharge we may imagine 
the sudden rise and fall of potential as set- 
ting electrical waves flying through the earth; 
where metals were so placed as to give rise 
tu a difference of potential of sufficient magni- 
tude, there the effects would be felt as shocks 
by persons in the position of links between 
those metals and the earth, or the effects 
would appear as sparks where two metals were 
so placed as to be just in the right way to 
catch these waves. This is how the matter 
presents itself to my mind, and I have found 
it explain many incidents that had appeared 
mysterious and that could have been foreseen 
under this aspect of the matter, and, it appears 
to me, under this aspect only. The greatest 
distance to which I have so far been able to 
trace effects of this kind has been about half 
a mile, but possibly, if the discharge were ex- 
ceptionally severe or the conditions unusually 
favorable, effects might be traced even further. 

I was at Heathfield Station, in Sussex, one 
day, when I noticed marks of burning and a 
combination of metals that led me to think I 
had accidentally come across an interesting 
case, and, having time to spare, I examined 
the buildings carefully. The railway line here 
is in a cutting, over which there is a road 
bridge. Above the platform on one side of 
the station is the booking office, abutting on to 
and level with the road. From one end of the 
booking office a foot bridge, roofed with corru- 
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gated iron, leads across the line to give access 
to the other platform. From a gas-main 
along the road a pipe runs into the foot bridge 
just outside the booking office, and rises up to 
a gas jet not far below the roof of the foot 
bridge. Some telegraph wires terminate in 
shackles on the wall of the booking office 
above the foot bridge, and from these shackles 
insulated wires were carried into the booking 
office, passing on their way down the roof of 
the foot bridge and within about an inch of 
the gas-pipe, thus forming a connecting link 
between the iron pipe and the iron roof. The 
rubber covering of these wires had been ig- 
nited just by the gas-pipe, and the small fire 
occasioned had scorched some adjoining wood- 
work. I came to the conclusion that lightning 
had not struck the station, although inquiries 
elicited the fact that the fire had occurred 
during a thunderstorm. A signalman walking 
along the line towards the station said he did 
not see the lightning strike there, although he 
was looking that way and saw the fire occur. 
I indicated two directions, in one of which I 
thought it probable that some object within 
about half a mile had been struck at the time 
of the occurrence; and I was told that a house 
just about half a mile away and in one of the 
two directions I had indicated, had been 
struck, and, it was believed, at precisely the 
same time. What no doubt happened was 
this: When the lightning struck the house 
the discharge passed away in all directions; 
the portion going in the direction of the sta- 
tion was in due course more or less concen- 
trated along the gas-pipe leading to the sta- 
tion; the potential of this pipe, terminating 
near the roof of the foot bridge, was raised, 
but that of the roof, which was insulated, 
remained normal; thus a difference of poten- 
tial was created, which was sufficient to cause 
a spark between the two, across the gap be- 
tween the pipe and the insulated wires, and 
this spark ignited the covering of the wires 
and caused the fire. 

In this type of case there is no metallic con- 
nection between the buildings; the earth car- 
ries the wave or impulse. Whatever the ob- 
ject the discharge strikes, and whatever re- 
sistance it meets with, it must go to good earth, 
and the earth forms the conductor that carries 
the wave or impulse to the second object. All 
that is required at what I may call the receiver 
end is the suitable arrangement of metal to 
produce the difference of potential that will 
cause a spark. In the instance under refer- 
ence it was the gas-pipe passing along the road 
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from the direction of the struck building (but 
not actually from that building) and the long 
length of corrugated iron roofing insulated 
from the ground on a wooden frame. The 
spark could have been prevented by making a 
proper connection between the iron roof and 
the gas-pipe, or by placing the telegraph wires 
so that they should not form a partial connec- 
tion. It is not only one earthed“ and one 
insulated metal that would cause such a spark. 
Two “earthed” metals, such as a gas-pipe and 
a water-pipe entering a building from opposite 
directions and on opposite sides, and crossing 
or closely approaching one another inside the 
building, would be liable to cause a spark; 
and when they do enter from opposite sides 
in this manner (rather unusual) the case 
wants looking into very carefully. 

Methods of Protection—We may say 
broadly that there are three methods of pro- 
tection that might be adopted. Firstly, there ig 
the cage system. If you have a metal box you 
can get no electrical effects in the interior, and 
if a building could be metal plated, so as to 
be like a biscuit tin with the lid on, it would 
be quite lightning-proof, but no metal must 
be allowed to pass into the interior without 
being first connected to the metal sheathing. 
The advantage of this method would be that 
no knowledge of the subject and no study 
of the problem involved by the complications 
of metal in the structure would be necessary. 
It is par excellence the novice’s method. It 
is not even necessary to cover the building 
with continuous sheets of metal; if conductors 
were arranged so as to form a closed meshed 
network all over it—so as to make it resemble 
a bird cage—it would still form a screen 
against effects in the interior. 

The second method is to connect every par- 
ticle of metal in and about the structure to 
one another and to the conductor system. 
Then no sparking or side-flash would occur, 
because there would be no gaps between met- 
als where, owing to difference of potential, 
sparks could occur. This method is the one 
attempted by Trinity House for lighthouses, 
but for ordinary buildings it is impracticable 
also. 

The third method, which I regard as the 
practical one, gives, I think, the maximum of 
eficiency with the minimum of cost; but it 
necessitates a profound study of the subject 
and very careful consideration of the buildings 
to be protected. First, one must determine 
what are the parts of the building liable to be 
struck, and run continuous lines of metal from 
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these to good earth connections, either as main 
conductors or as mains and branches, as may 
be most effective; then one must consider the 
effect that would occur if either of those con- 
ductors was struck by lightning, and make 
connections across any sparking gaps, either 
between the conductor and other metals, or 
between those other metals themselves, if the 
sparks were calculated to do harm. There are 
some metals about a building that should not 
be brought into connection with the conductor 
system, and these should be carefully avoided 
by giving the conductor a course that is beyond 
sparking distance. The question as to what 
shall and what shall not be connected is the 
most difficult one of all to decide, and no fixed 
rule can be laid down; it must be decided by 
the problem found to be involved. 

I have devoted the time at my disposal to 
the points I regard as of paramount import- 
ance, but you would probably consider my re- 
marks incomplete if I did not refer to the 
relative value of copper and iron for conduct- 
ors. So far as regards conductivity and dissi- 
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pation of energy, the matter is, I consider, of 
such trifling importance that it sinks into in- 
significance in comparison with considerations 
of durability. A conductor is expected to last 
a long time, and iron, even if galvanized, is 
very perishable; so we are left with copper as 
the alternative of these two metals. As re- 
gards the advantage of iron dissipating the 
energy of a discharge, this has been demon- 
strated experimentally, and such work is often 
of very great value; but there are cases where 
it is necessary to take proportion into ac- 
count. 

The experiments that show the superiority 
of iron show that a thin iron wire about 100 
ft. long has a decided advantage in dissipating 
the energy of a 6-in. spark, but if you were to 
repeat the experiments with a conducting wire 
about 1-16-in. long and a 6-in. spark,—which 
would be about proportional to a lightning 
conductor 100 ft. long being struck by a light- 
ning flash half a mile in length—you would 
see what I mean by saying that, in my opinion, 
the matter is of trifling importance. 


A STUDY OF REFUSE DISPOSAL 


FROM “THE ENGINEERING RECORD.” 


On December 18, Mr. J. T. Fetherston, Su- 
perintendent of Street Cleaning of the Bor- 
ough of Richmond, New York City, read a 
paper before the American Society of Civil 
Engineers on ‘‘Municipal Refuse Disposal; an 
Investigation,’’ which gives the results of a 
very elaborate study of this subject, both its 
general principles and its special features in 
the borough. The full paper is printed in 
the Proceedings“ of the Society, vol. xxxili, 
page 940. The author made an elaborate study 
of the quantity, composition, seasonal varia- 
tions and calorific value of the local house- 
hold refuse, conducted tests by burning mixed 
wastes, and investigated many destructor 
plants. Some of the information gathered by 
these means is given herewith. 

The volumes of the total collection in the 
borough during any month vary from 8% 
above to 12% below the average of 3.7 cu. 
yds. (or 1.6 tons) per thousand inhabitants 


per day, although the weight varies from 23% ; 


above the average in winter to 30%; 
below it in the summer and fall. This 
weight variation is due to the different pro- 


portions of ashes, rubbish and garbage in the 
different seasons. 

Many tests of the compositions of the refuse 
and of the calorific value of the refuse and of 
its different parts are tabulated in the paper 
and from these data the accompanying table 
of the average fuel value of the refuse was 
computed. The figures for September are 
given separately, as the refuse during this 
month is more difficult to burn than that at any 
other portion of the year. 


HEAT VALUE OF ONE POUND OF REFUSE. 


Calorific 
Power of 
Combustible, Moisture, Ash, Combustible, 
B. T. Per Cent. Per Cent. Per Cent. 

Spring 4.747 14.03 50.06 35.91 
Summer ... 4.477 28.86 39. 74 31.40 
Autumn ... 3,833 27.74 39.74 32.52 
Winter .. 4.8 13.11 52.72 4.17 
Lear 4.274 19.74 46.03 34.23 
September.. 3,265 35.83 33. 30.48 


Many tests of burning the refuse were made 
at a crematory on a grate of 12 sq. ft. area, 
and in spite of adverse conditions all tests but. 
one were successful in destroying mixed house- 
hold refuse, although unburned particles were 
at times found in the residue. The general 
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results of these rough practical tests are 
summed up as follows: 

1. Household refuse, as collected in this 
district, when burned in a properly designed 
furnace, will be self-combustible, under ordin- 
ary conditions, showing higher calorific power 
in winter than in summer. Screened refuse 
will give better results in burning than un- 
screened, 

2. About 80 lbs. of refuse per sq. ft. of 
grate could be burned before it became neces- 
sary to remove the clinker. 

3. The process may be made continuous by 
retaining the heated coals from the top por- 
tion of the fire and removing the mass clinker. 
Coal may be required to heat the furnace walls 
if the operation of the plant is not made con- 
tinuous. 

4. The rate of burning will be higher in 
Summer than in winter. 

5. The percentage of clinker will also vary 
with the seasons, being high in winter and low 
in summer. The total residue was not de- 
termined, as a large portion of the fine ash 
was carried over by the air blast and could 
not be recovered. 

6. The heat lost by the removal of hot 
clinker varied from 300 to 500 B.T.U. per Ib. 
of clinker. 

7. Street sweepings from this locality could 
not be burned with household refuse, except 
When mixed in small proportions. 

From the data collected during his investi- 
gations and the information furnished by a 
thorough test of the destructor at Nelson, 
England, by Mr. C. E. Stromeyer, the author 
worked out a heat balance for the local refuse 
of which the leading deductions are given in 
the accompanying tables of the equivalent 
evaporation, from and at 212° in pounds of 
water, and the estimated temperature of the 
combustion chamber, in degrees Fahrenheit, 
using the local refuse in a good destructor. 


8 RESULTS WITH LOCAL REF USE. 


Sum- Au- Win- 
f Spring, 1 25 tumn. ter. Year. Sept. 
Equiv. evap., Ibs. 2.46 1.68 1.98 2.03 1.02 
Temp. degs....... 2, 370 1.710 1,950 2,140 2,150 1,550 


Summarizing the results of examinations, 
tests, and experiments when mixed household 
refuse from the district considered, the fol- 
lowing conclusions are derived: 

1. Average local refuse differs mainly from 
What is known concerning average English 
Tefuse in the higher percentage of incombust- 
ible matter and the lower percentage of water. 
The average results to be expected in power 
Production are surprisingly high, and the sea- 
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sonal variations are greater with local refuse 
than with British refuse. 

2. Under expert management, with a prop- 
erly designed furnace, the process can be car- 
ried out in settled communities without nui- 
sance. 

3. The average local residue will be greater 
than the average English residue mainly be- 
cause of the high percentage of fine ash which 
Will to some extent be carried away from the 
flre-grate by the forced draft. 

4. As compared with the local cost of burn- 
ing garbage and caring for ash and rubbish” 
dumps, the cost of the destruction of mixed 
refuse will probably be higher, though a 
proper utilization of the steam generated and 
the clinker resulting may offset this increase 
in cost, while a rearrangement of the refuse 
collection system may tend further to make 
the cost of the methods comparable. 

5. For the particular condition herein con- 
sidered, mixed-refuse destruction appears to 
offer the best solution of the problem. 

Thirty-nine refuse destructors in Great Brit- 
ain and one in Canada were visited by Mr. 
Fetherston, and his paper gives some 
elaborate summaries of the important 
facts, concerning, them. In comparing 
American household refuse with British 
refuse, localities having the same gen- 
eral characteristics and for the same period of 
the year should be chosen. On this basis, as 
a general conclusion, the author is of the 
opinion that British refuse contains more 
ashes, less garbage, less rubbish and more 
moisture than household refuse in the vicinity 
of New York. It would appear that no such 
seasonal variations occur as may be found in 
comparing American summer with American 
winter refuse, while, during the fruit season, 
British refuse contains no waste comparable 
to melon rinds, and corn cobs. 

That British refuse has a fuel value is 
proved beyond a doubt by the two hundred or 
more destructors in which refuse is burned 
throughout the year without additional fuel. 
There would seem to be no large seasonal va- 
riation in the calorific power of the material. 
The average evaporation for eighteen tests 
amounts to 1.62 lbs. of water per pound of 
refuse. 

The location of a plant for the final disposi- 
tion of refuse has a most important bearing 
on the cost of the collection (including re- 
moval) of the material. Economy in collec- 
tion requires that the plant shall be centrally 
located with regard to the district served, and 
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that loaded collection wagons or carts shall 
proceed with the road gradient. 

Of the forty destructors, four were critic- 
ally located, so that the least nuisance would 
probably result in the abandonment of the 
plants; seventeen were centrally located in 
advantageous positions with regard to the dis- 
trict served, but the surrounding houses were 
not in close proximity to the destructors; nine- 
teen were placed on the outskirts of towns 
and not likely to cause complaint, even if the 
plants were not well operated. Complaints 
of nuisance due to the location of British 
refuse destructors in settled localities are said 
to be rare, and, as far as could be determined 
very few of the plants visited deserve coniem- 
nation in this respect. 

All these destructors visited contain large 
brickwork chambers having fixed grates with 
boilers placed outside the refuse-burning por- 
tion. In the destruction of refuse by fire, 
well-determined principles of combustion 
apply. In practice, the destruction of refuse 
may be attained successfully by burning it by 
forced draft in a so-called Dutch oven or 
chamber where the brickwork is maintained 
at a high heat, and the escaping gases are 
subjected to a high temperature with an ex- 
cess of air for a sufficient length of time to 
oxidize the combustible constituents of the 
material. 

The forms of British destructors vary, and 
for convenience may be divided into two gen- 
eral groups. 

Group 1.—The first may be termed the 
mutual assistance type, where one unit con- 
tains several grates with divided ash-pits, the 
products of combustion intermingling in the 
upper portion of the furnace, thus combining 
several furnaces or cells in one. Representa- 
tives of this type are the Meldrum and Heenan. 

Group 2.— The second comprises furnaces 
in which each burning grate or cell forms a 
separate unit. The products of combustion 
either commingle in a general flue or combus- 
tion chamber, or pass directly from cell to 
boiler. Representatives of the cell type in 
which the products of combustion intermingle 
in a common chamber before passing to the 
boiler are the Horsfall, Sterling, and Beaman 
and Deas (Meldrum). Representatives of the 
type in which the products of combustion pass 
directly from the cell into contact with the 
boiler are the original Fryer, Fryer's Im- 
proved (Manlove-Alliott and Company), War- 
ner, and Baker. 

The Meldrum, Heenan, and Horsfall types 
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pre-heat the air used for combustion to a 
temperature from 200 to 400° F. before it 
comes in contact with the burning fuel on the 
grate. Other makes of furnaces mentioned 
in Group 2 use air at ordinary atmospheric 
temperature. The utilization of heated air 
undoubtedly tends to more perfect combustion 
and higher temperatures both in cell and com- 
bustion chamber. Other differences in design, 
in the furnaces in Groups 1 and 2, may be 
noted, as for instance, the drying hearth which 
some furnace makers consider essential in 
the destruction of retuse, the use of steam-jet 
blowers or fans for forced draft, the gifferent 
provisions for arresting dust, the kind of boil- 
ers used, the various methods of feeding, clink- 
ering, stoking, ete. <All the above-named de- 
structors, except the original Fryer, use forced 
draft, which is considered necessary for the 
attainment of a high temperature. 

The aim in the design of refuse destructors 
should be to maintain a steady temperature. 
If it be considered that 1,250 F. is the min- 
imum at which septic poisons in the products 
of combustion are destroyed, the higher limit 
of temperature is fixed by the materials used 
in the construction of the furnace. Tempera- 
tures greater than 2,000° F. are apt to result 
in high ccst of repairs. Thus temperatures 
between 1,250 and 2,000° F. are desirable, 
both from sanitary and economical points of 
view. As the burning of refuse in a destruc- 
tor is an intermittent process, requiring alter- 
nate charging and clinkering, the fluctuations 
in temperature should be minimized as much 
as possible. When destructors are of such 
design that the gases pass directly from cell 
to boiler without an intermediate combustion 
chamber, there is danger of unoxidized gases 
being cooled, by contact with the boiler, be- 
low the temperature required to prevent nui- 
sance. 

In general, modern British types of de- 
Structor vary in important details, and, of the 
different plants examined by the author, those 
in which a combustion chamber or flue was 
placed between the cell (or unit) and the 
boiler, and where heated air was used for 
combustion, appeared to be doing the most 
satisfactory work. Of the forty plants in- 
speciel, all but two produced steam for power 
purposes, 

Cost of Operation.—The cost of operation 
was obtained from the engineer or superinten— 
dent in charge of the destructor or from the 
furnace makers. It appears that for twenty- 
four installations the average cost of labor 
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ber long ton (2,240 lbs.) of refuse destroyed 
Would amount to 24.3 cents, or 21.5 cents per 
short ton (2,000 lbs.). As the American rate 
of laborers’ wages is about double the British 
rate, this would make 43 cents per short ton 
of refuse destroyed on an American basis. 

For Supervision, only four installations had 
figures available, the average being 4.83 cents 
Per long ton. Two plants reported the cost 
for repairs at 3.22 cents per long ton. 

Only one complete report was obtained in 
Which all charges for the destruction of re- 
fuse, including labor, supervision, interest on 
Capital, sinking fund, repairs and supplies, 
were included. The total cost of operation, 
Including all the above charges at Stoke-upon- 
Trent, amounted to $1.17 per long ton or 
$1.04 per short ton. By changing the labor 
rate so that it would compare with American 
Conditions, and by assuming the same charges 
for interest, sinking fund and repairs, it 
Would appear that the total cost of refuse de- 
Struction for a plant similar to that at Stoke- 
upon-Trent would amount to $1.50 per short 
ton in New York. 

Definite information regarding the quantity 
Of refuse handled per man per hour (assum- 
ing the quality of labor to be comparable) af- 
ferds a better general means for arriving at 
the labor cost of operating a destructor. From 
the figures for twenty-seven plants, on an av- 
erage, each man employed would handle 0.78 
long ton per hour, varying from 0.5 to 2 tons 
Per hour with the type of plant and method of 
Operation. At an easy rate of working, there 
Should be no difficulty in destroying 0.75 
short ton per man per hour; hence, with wages 
at 25 cents per hour (or $2 per day), the cost 
of labor would amount to 3314 cents per ton, 
While at 31%, cents per hour (or $2.50 per 
day), the cost would be about 42 cents per 
ton. 

It appears that the top-feeding method 
(except where water-sealed doors are used) 
allows smoke to escape. Even with water- 
sealed doors, smoke escapes when charging. 
Of the hand-firing methods, the front-fed type 
appears to be advantageous, with regard to 
concentration of labor and freedom from es- 
taping smoke, but the storage bin cuts off 
light and air from the firemen, while some 
refuse may be mixed with clinker if the men 
are careless. With back hand-feeding by 
shovel, ample light and air car be given on 
the clinkering side of the furnace where it is 
most needed. As compared with front-feed- 
ing, hack hand-feeding does not permit of the 
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same concentration of labor, but allows greater 
comfort to the men employed, which more 
than compensates for this slight disadvantage. 

In general, shovel-feeding obviates escaping 
smoke from top-feeding doors, allows a bet- 
ter selection of refuse, and does away with 
stoking to a great extent, as refuse can be 
charged directly on the grate, thus saving one 
operation in destroying the material. When 
the refuse has not reached an advanced stage 
of decomposition, and does not contain ån ex- 
cess of water, or such objectionable material 
as nightsoil, hand-firing is undoubtedly to be 
preferred, especially for power plants. 

By stoking is meant the dragging, pushing 
or spreading of refuse after it has been 
charged into the furnace. All top-fed destruc- 
tors and all destructors provided with drying 
hearths require considerable stoking. Hand- 
fed types, without drying hearths, where re- 
fuse is thrown directly on the grate, do not 
need much stoking. 

At first sight, it would seem that refuse 
charged direct from cart to cell without inter- 
mediate handling should prove most sanitary 
and economical, yet the disadvantages of this 
method are many. For any particular case 
a study of local conditions will determine the 
best system to be used. 

Clinkering is perhaps the most trying work 
in connection with the operation of a destruc- 
tor. A mass of hot slag must be broken up 
by long bars, tipped into a wheel-barrow or 
other conveyance, and removed while in a 
highly heated condition. The work is per- 
formed by hand labor opposite the open doors 
of a highly heated furnace. There are various 
methods of conveying clinker, as by wheel- 
barrows, by cars on rails, or by skips running 
on an overhead rail. When cars or mono- 
railways are used, the storage room is limited 
and the place where the material is deposited 
must be cleared at intervals; for this reason, 
the system has been abandoned in favor of 
Wheel-barrows at many plants. Various me- 
chanical devices, such as tipping grates, etc., 
have been tried in order to lessen the work 
of clinkering, but, up to the present time, all 
have failed. 

As a general rule, the clinker in sight at 
the various installations was found to be hard 
and well-burned, except where plants were 
carelessly operated. or where fires were rushed 
at some electric lighting stations. In order 
that clinker shall be dense and that practi- 
cally all the carbon shall be oxidized, it is 
necessary that the clinker be exposed to a 
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high temperature for a sufficient time to 
consume thoroughly all the combustible ma- 
terial. 

In burning mixed refuse, some fine incom- 
bustible material finds its way into the de- 
structor flue or dust traps, and must be re- 
moved periodically. This may have an impor- 
tant bearing upon the actual capacity of a 
destructor, as it may be necessary to shut 
down the plant for several days while the 
cleaning process is under way. The time 
elapsing between cleaning periods varies with 
the character of the material destroyed and 
the type of destructor. It would appear to be 
necessary to clean out all flues thoroughly 
once every 4 to 6 weeks in Great Britain, ex- 
cept where a special dust-catcher is used. 

Figures for eighteen destructor tests, giv- 
ing the quantity of water evaporated per 
pound of refuse (“from and at 212° F.’’) for 
periods varying from 6% hours to one year 
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were secured. The highest rate of evapora- 
tion was 2.66 lbs. of water per pound of re- 
fuse, in a 15-hour run at a destructor in a 
colliery district. The lowest gave 0.88 lb. 
of water per pound of material, in a test of 
11% days, with refuse containing a large pro- 
portion of nightsoil. The average evapora- 
tion in eighteen modern destructor tests 
amounted to 1.62 lbs. of water per pound of 
refuse. In all the foregoing figures the water 
evaporated is a gross amount, and in order 
to Obtain the net useful steam produced for 
power purposes it is necessary to deduct for 
forced draft apparatus. It appears, from the 
figures quoted, that, in a district where coal 
is abundant and cheap, it is possihle to evap- 
orate about 2.5 lbs. of water per pound of 
refuse, while in other districts, distant from 
coal fields, destructors are capable of produc- 
ing an evaporation of about 1.5 lbs. per pound 
of refuse. | 


THE DEVELOPMENT OF CONTINUOUS 
CURRENT TURBO-GENERATORS 


In discussing this subject in a paper re- 
cently read before the Institution of Electrical 
Engineers, Dr. R. Pohl stated that in order 
to operate sets at the highest possible speeds 
it is necessary to know the maximum permis- 
sible speed at which an armature of given 
diameter may be run without undue stress 
being set up; and also the maximum output 
thereby obtainable, using an armature axially 
as long as possible. As the speed limit of an 
armature is defined by the circumferential ve- 
locity for which the tensile stresses reach their 
permissible limit, it has been found that, using 
special phosphor-bronze or manganese-bronze 
castings for the end shells (having a permis- 
sible stress of about 8,500 Ibs. per sq. in.), 
the safe maximum circumferential velocity is 
246 ft. per min. From this the r.p.m. for 
any diameter can be easily obtained. The 
greatest permissible voltage per segment of 
the commutator, in the case of high-speed gen- 
erators, is taken at 40 volts, or 2-3 of the 
value usually employed for slow-speed ma- 
chines. 


gap and the length of the armature is thus 
limited to about 550,000, which, for a mean 
flux of 32,250 lines per sq. in., gives 17 ins. 


Assuming a field distortion of 25%, 
the product of the mean flux through the air 


as the greatest permissible length of armature, 
independent of its diameter. Taking the ratio 
of pole-arc/pole pitch to be equal to 0.65, the 
total number of lines entering or leaving the 
armature is found to be: Flux per pole x 
No. of poles = 1,118,000 d, where d is the 
diameter in inches. It is also necessary to 
determine how many ampere-turns can be 
accommodated on the circumference of the 
armature. The highest specific load AS (am- 
pere conductors per inch of armature circum- 
ference) may be found from an empirical for- 
mula expressing conditions obtaining in well- 
designed 550-volt machines, viz.: AS = (350d 
— 2,275) — (d + 2.75). Calculations of out- 
puts and speeds based on the above conditions 
show that it is impossible to construct a direct- 
current generator above 500 KW. (the proper 
domain of the steam turbine) which will meet 
the requirements demanded by the speed of 
the equivalent turbine. The discrepancy may 
be overcome by artificially reducing the speed 
of the turbine, which increases the cost and 
the steam consumption; by a tandem arrange- 
ment of two half-capacity dynamos coupled to 
one turbine; by the use of a homopolar gen- 
erator. The latter is barred because of the 
dificulty of obtaining sufficiently high volt- 
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ages, and by the excessive weight of metal re- 
quired ag compared to that of a commutating 
machine of equivalent capacity. The output 
Can be increased by extending the flash-over 
and the sparking limits. Since it is not ad- 
visable to increase the circumferential ve- 
locity, attention must be given to increasing 
the Permissible AS values and in using a shunt 
Parallel to the commutating poles in order to 
Make the characteristic of the commutating 
field a Straight line. There would seem to be 
no likelihood of improvement in the direction 
of increased flux unless means are found to 
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enable the armature to be lengthened without 
exceeding the flash-over limit, and simultane- 
ously without increasing the reactance voltage. 
This canly only be accomplished, according to 
Dr. Pohl, by a suitable armature winding, 
which he describes, but in regard to which 
results are as yet not available. 

An analysis of the operation of a machine 
provided with this winding would seem to make 
it possible to predict the construction of satis- 
factory generators having armatures of twice 
the present length, and capable of yielding out- 
puts 100% greater than those now obtained. 


CAN EARTHQUAKE- PROOF BUILDINGS 
BE ERECTED ?* 


By L. MENSCH 


The subject of earthquake-proof buildings 
is a vital one for San Francisco and surround- 
Ing counties. It is, of course, possible to 
building earthquake-proof buildings of brick, 
stone and wood. 

The great majority of well-built buildings 
of San Francisco stood the earthquake remark- 
ably well, provided that they were not built on 
What you may call stilts, and where they were 
Properly braced and tied together, nothwitn- 
Standing the contrary reports spread all over 
the country. 

Reinforced concrete is the best material 
adapted to buildings which may have to with- 
stand earthquake shocks, and we can build 
an absolutely quakeproof reinforced-concrete 
building at a considerably lower cost than the 
Ordinary steel building whose quakeproof qual- 
ities are only problematic. We know to-day, 
Without a scintilla of doubt, what the carry- 
Ing capacity of a reinforced- concrete beam is, 
if reinforced by a given percentage of steel, 
and I positively assert that you cannot predict 
with the same degree of exactness the strength 
of a timber beam. 

rhe earthquake of April, 1906, on the 
ground of San Francisco produced vibrations 
of an amplitude of less than one-half an inch 
and a total wave length of about one hundred 
feet. These vibrations followed each other in 
various directions and on filled ground caused 
serious upheavals to the extent of several feet, 


From a paper read before the San Francisco Chap- 
te, American Institute of Architects. 


and set up in all buildings considerable vibra- 
tion. It is clear that the upper parts of a 
building vibrated with a much greater ampli- 
tude than the lower portions and that these 
vibrations in regard to amplitude depended 
upon the stiffness of the stories and the connec- 
tions with the adjacent stories. Assume that 
the third story of a building was less braced 
than the second story. The amplitude of the 
vibrations for the third story was then con- 
siderably larger than that of those for the 
second, with the result that great shearing 
forces were produced at the connections at the 
third-ficor level. If the connections could not 
stand these horizontal shearing stresses, a hori- 
zontal displacement must have taken place, 
which may or may not have been followed by 
failure. Such horizontal displacement you can 
observe in many parts of the City Hall which 
are still standing and in other buildings and 
Monuments in the city. That the vibrations 
depend entirely on the relative stiffness is also 
clearly shown by the fact that pictures and 
other objects not in rigid connection with the 
mass of the buildings were thrown from the 
walls. It seems therefore advisable in an 
earthquake country to build buildings as uni- 
form in stiffness as possible throughout the 
various stories. 

Let us now return to the vibrations of the 
ground. I mentioned that they amounted to 
less than % in. in a wave length of 100 ft. 
The vertical displacements made themselves 
felt in half this length, that is 50 ft. Let us 
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now assume a buiiding has walls or columns 
16 ft. ou centers, the relative vertical dis- 
placen.ents of these walls or columns amounts 
then to only 1-16 in., which is an insignificant 
amount and certainly can be taken care of 
without the least cause for uneasiness by either 
timber, steel or concrete construction. The 
more or less sudden application of the forces 
wiil be equivalent to a relative displacement 
of perhaps twice this amount, but even one- 
third of an inch of relative displacement will 
not as a rule cause undue stresses. 

Popularly it is believed that frame buildings 
are the only proper buildings for an earth- 
quake country because they return, after their 
vibrations, to their old positions. Mathemati- 
cally speaking, wood has a coefficient of elas- 
ticity of one and a half millions; concrete of 
two and a half millions; steel of twenty-nine 
millions. Steel is certainly more perfectly elas- 
tic, concrete at least just as elastic as wood 
and therefore we cannot believe that wood is 
better adapted on this account. The cause Of 
the better behavior of well-built frame build- 
ings over brick or steel buildings in earth- 
quakes lies in the fact that they are built more 
uniformly, the various partitions being well 
ccnnected with the walls, and the whole struc- 
ture is comparatively very light, therefore the 
momentum produced by the quakes is very 
much less than in any other class of buildings 
and therefore the horizontal shearing force is 
very much smaller. Now take a well built 
reinforced concrete building. It is the in- 
variable practice of the competent designer of 
reinforced concrete buildings to provide at 
least one or two reinforced concrete cross par- 
tition walls, to take care of the wind stresses, 
when wind pressure enters into the considera- 
tion of the design. These partition walls are 
sometimes objectionable, nevertheless they 
have to be put in, if the owner wishes to have 
a building to stand any length of time, or to 
remain plumb, or to have any factor of safety 
at all. How much more are such cross parti- 
tion walls required in a building which is pur- 
posed to be quake proof? There is no doubt 
that the connections of a properly designed 
and properly built reinforced concrete building 
are very much stronger than those of a frame 
building both absolutely as well as relatively 
in regard to the greater weight of concrete. 

Reinforced-concrete walls weigh one-half 
and often less than one-half as much as brick 
walls which have to do the same duty, and by 
the nature of the construction are well con- 
nected with the fleors. It is of course clear 
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that it is uot sufficient to design such a build- 
ing for static stresses alone. The best built 
building will not necessarily, if this be the 
case, be able to stand a serious quake. 

I cannot enough warn you, whether you 
design a concrete or a steel building, not to 
make your columns too small, if you want your 
building to be earthquake proof. If it is ab- 
solutely necessury to Omit all the partitions in 
the first story of a buiiding, your only reliance 
and salvation lies in the columns, and if you 
reduce their stiffness you set your buildings 
practically on stilts, and their earthquake proof 
qualities are then inore than doubtful. 

From time immemorial people have looked 
to the walls for the stability of buildings. Since 
the introduction of the skeleton principle in 
steel and reinforced-concrete construction the 
walls are merely curtains, and contribute hardly 
more to the stiffness of the skeleton than the 
glass panes of the windows, while a concrete 
wall is able to increase the stiffness of a con- 
crete or steel pilaster from four to ten times 
the former rigidity. This is speaking of the 
stiffness of a bufiding crosswise to the direc- 
tion of the walls. 

In the direction of the wall a reinforced- 
concrete wall probably stiffens the skeleton 
from ove thousand to ten thousand times and 
moie. If a building is not too narrow or not 
too much cut up we can safely figure that the 
floor construction will act as horizontal girders 
to transmit the horizontal shears to the end 
walls, which, as acting girders of 50 ft. or more 
in depth, are certainly able to take care of these 
forces. If the walls have very large openings 
or if the area of the building is large, you have 
to adopt reinforced-concrete partition walls. 
say in distances of fifty feet. You have then 
a greater stiffness than in a modern steel 
ship which, as you know, has to withstand 
shocks greater than other structures we know 
Of. . 
I promised to prove that you can build a re- 
inforced concrete building which is really 
earthquake proof for less money than a steel 
building. In order to do this we have only 
to compare the cost of the structural parts. 
It takes about 20 lbs. of steel for each square 
foot of floor in a steel skeleton building. Add 
to this about one and a half lbs. of steel for 
the reinforcing of the concrete slabs of small 
span, yow have a total of 21% lbs. per square 
foot. You will have to figure on an average of 
about seven inenes of concrete per square foot 
for the fireproofing of all columns, girders and 
fos the floor slabs. and you will need at an 
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average about two feet of lumber per square 
foot todo the form work for the fireproofing. If 
We figure the steel erected and painted at the 
low gure of $75 per ton, the concrete at 45 
cts. per cu. ft., the lumber at $60 per thousand 
feet erected, taken out and re-used, we get the 
total cost of $1.19 per sq. ft. of steel skeleton 
anu fireproofing. 

In a reinforced-concrete building we shall 
Deed an average of not more than seven lbs. 
of steel, about eight inches of concrete and 
about three and a half feet of lumber per 
square foot of floors for the structural part of 
the building. Figuring in this case much 
higher unit prices on account of the inexpe- 
rience of workmen and contractors, and cou- 
sidering that the price of plain steel rods is 
only $2.20 per hundred f. o. b. San Francisco 
in carload lots, we will assume the cost of the 
reinforcing steel placed at $65 per ton, con- 
crete at 60 cents per cubic foot, the cost of the 
form lumber erected, taken out and re-used 
at $70 per thousand, we find that the cost of 
the reinforced concrete skeleton amounts to 88 
cents per square foot against $1.19 for steel. 

In order to make the skeleton earthquake 
proof beyond question, we will figure on pro- 
viding reinforced concrete partition walls and 
we will assume that the area of these walls 
is one-fourth of the area of the floors. A 
reinforced concrete partition costs probably 
30 cents per square foot more than a hollow 
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plaster partition, or reduced per square foot 
of floor this extra expense would amount 
to Tle cents per square foot, or a grand total 
of 951% cents, for a really earthquake-proof 
structure, against $1.19 for a steel skeleton 
building, the condition of which may be se- 
rious after an earthquake if not stiffened by 
similar partitions. In this calculation I have 
assumed very high unit prices for reinforced 
concrete construction, which is at present 
necessary on account of the inexperience of all 
connected with this construction, but these 
prices will be liable to a reduction of at least 
25% in a year or two, with the perfection of 
workmanship, and with the experience gained 
by the contractors. This has been the case 
in all sections of the United States where con- 
crete construction has been carried on for a 
few years. I have not taken in account the 
great savings of reinforced concrete footings 
Over steel beam and concrete footings, which 
amount to at least 50% of the cost of the lat- 
ter, nor did I take into account the substantial 
saving by omitting the false ceiling in con- 
crete buildings where square panel construc- 
tion without intermediate beams is the stand- 
ard of design, and where the beams may be ar- 
ranged to come in the partitions, thereby ef- 
fecting a saving in the height of the stories, 
and offering a more substantial ceiling than 
the unsatisfactory wire lath and plaster con- 
struction. 


GASES FROM PETROL 


MOTORS 


By PROF. F. W. BURSTALL 


FROM THE “TIMES (LONDON) ENGINEERING SUPPLEMENT.” 


It is a matter of common knowledge that 
very frequently the exhaust products from 
motor-cars have a very strong and disagreea- 
ble odor. It is commonly accepted that this 
is a necessary evil, whereas it is in reality a 
matter which could be entirely avoided with 
suitably-proportioned motors. To understand 
the reason for this objectionable smell, it is 
hecessary to consider in some detail how the 
petrol is burnt in the motor. Petrol is a mix- 
ture of hexane and pentane, having roughly 
the chemical formula C, Hie In the carburet- 
tor the liquid is converted partly into vapor, 
and also, due to the very rapid suction, some 


of the liquid gets carried over in the form of 
a very fine mist or spray. 

The way out of the difficulty is in the first 
instance to so arrange the carburettor that it 
is impossible to get anything but petrol vapor 
into the engine cylinder, and in the next place 
to insure that there is always a considerable 
amount of free oxygen, in which case combus- 
tion will be absolutely complete before the 
exhaust valve opens, as is the case with a 
gas-engine. In gas-engine practice one method 
of increasing the charge weight is to force a 
current cf cold air through the motor on the 
exhaust stroke, which uct only clears out the 
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products of combustion, but also cools down 
the cylinder walls. This has received the name 
of a scavenger charge, and it has proved to 
be a thoroughly reliable method of working. 
Its application to the petrol motor is some- 
what difficult, owing to the speed, but one of 
the methods that has been carried into prac- 
tice is to modify the ordinary four-stroke Otto 
cycle into a six-stroke, the two additional 
strokes being taken up in drawing in a charge 
of cold air, and expelling it on the second 
stroke. Experiments on a six-stroke motor 
showed it to be highly economical in fuel and 
to give an exhaust both colorless and odor- 
less, and on analysis no trace of even carbon 
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monoxide could be found in the exhaust gases, 
as there was some 6% of free oxygen present. 
It would appear that, in cases where extreme 
lightness is not essential, but where it is im- 
portant to omit noxious gases, such a motor 
would be very useful, but, of course, the four- 
stroke motor can be arranged to run with an 
equally good exhaust, if the power were re- 
duced so that there was always a considerable 
excess of oxygen. 

The cooling action of the scavenger charge 
is also well marked, as in one test only some 
37% of the heat of the petrol passed into the 
cooling water, and the petrol consumption per 
brake horse-power was 0.66 lb. 


HYDRAULIC PROPERTIES OF REGROUND 
CEMENT MORTARS 


Having observed in the course of their 
microscopic examination of cement mortars 
that a large proportion of the cement was 
unacted upon by water even after submerg- 
ence for long periods, Messrs. Henry S. Spack- 
man and Robert W. Lesley decided to deter- 
mine by actual test the extent of the hydrau- 
lic properties remaining in the cement after 
it had been gaged with water and allowed to 
harden. Standard briquettes of neat cement 
and of 1 cement to 3 sand were made from 
carefully selected samples of a well-known 
brand. These were tested for tensile strength 
and the broken briquettes were then stored 
in air in a cellar, and later dried, crushed and 
reground. Briquettes were then made from 
this material, and in turn tested, stored, dried 
and reground for a third set of tests. A 
rough indication of the strength of the cement 
after such successive treatments can be had 
from the following averages of the results of 
tests 28 days and over. 


TENSILE STRENGTH OF STANDARD 


BRIQUETTES. 

Ist Test. 2d Test. 3d Test. 
Neat 700 lbs. 350 lbs. 210 Ibs. 
1C: 0 375 Ibs. 160 lbs. 110 lbs. 


The results of these tests were presented in 
a paper read at the recent annual convention 
of the Association of Portland Cement Manu- 


facturers, and go to show that even after 
cement has been twice gaged with water and 
allowed to harden under water, that all the 
cementing and hydraulic qualities are not de- 
stroyed, and that gaging with water and sub- 
mergence in water does not retard the setting 
time of the. reground cement as much as 
would be expected. Indeed, in the first test 
the setting time of the cement on being re- 
ground was quicker than in the original 
sample. A third conclusion is that it is only 
the very fine flour in the cement that is in 
condition to react when gaged with water 
and to give strength to the mortars. 

The fact that the sieving tests do not de- 
termine accurately the percentage of flour has 
been recognized in Europe, and various de- 
vices are being experimented with to deter- 
mine this percentage. These investigations 
also show conclusively that all ° commercial 
cements contain a large amount of inert ma- 
terial and that the cement manufacturer is 
quarrying, grinding, burning, grinding again 
and paying freight upon from 50 to 60% of 
inert material which could as well be replaced 
by sand. Under present mechanical conditions 
it is commercially impossible to grind much 
finer than we are now doing, but one of the 
economies of the future in cement manufac- 
ture will be brought about by the perfection 
of grinding machinery that will avoid the 
waste above mentioned. 


CAST IRON MIXTURES: THEIR PROPERTIES 
AND CALCULATIONS” 


By W. J. KEEP 


Following are chemical compositions and 
physical qualities desirable in iron for vari- 
ous kinds of work, and some mixtures that 
will give them: 

HARD IRON FOR HEAVY WORK. 

Castings for compressor cylinders, valves, 
high-pressure work, etc. 


Chemical composition: Silicon, 1.20 to 
1.506%; sulphur under 0.09%; phosphorus 


0.35 to 0.60%; manganese, 0.50 to 0.80%. 

Physical qualities: Transverse strength of 
a test bar 1 in. square and 12 ins. long, 
2,400 to 2,600 lbs.; tensile strength of same 
bar, 22,000 to 25,000 Ibs.; shrinkage in 
yokes, 0.160 in.; chill in yokes, 0.25 in. 

Mixtures: Steel scrap to the amount of 10 
to 25% may be added in the cupola. In a 
foundry running both air furnaces and cupo- 
las, for castings of over 15 tons, one-half of 
iron from each may be mixed in the ladle to 
give strength. When the amount of steel ex- 
ceeds 10% a very small quantity of aluminum 
should be used in the ladle to increase fluid- 
ity. It will remove all gases, prevent blow 
holes, and give a very close grain. A piece 
of pure aluminum wire %-in. in diameter, 
and 1 in. long, for each 100 lbs. of iron, is 
sufficient; do not use so called “casting alum- 
inum.” To insure a perfectly sound interior 
make large castings as hard as will allow of 
machining, by keeping the silicon as low as 
possible. Select close-grained foundry iron 
low in silicon, or mill iron if the grain of the 
foundry grade is too coarse. A close grain in 
pig iron accompanies a higher sulphur con- 
tent which is due to a cold furnace. Char- 
coal pig iron gives a close grain with low 
sulphur. 

Although using scrap closes the grain, use 
it sparingly for the strongest castings—some- 
times not more than 10%, to avoid introduc- 
ing sulphur. It is safer to use close-grained 
pig, and steel scrap. For extra strength, 
use 1 to 10 lbs. of ferro-manganese, either in 
lumps in the cupola or granulated in the 
ladle. 

The best way to close the grain and pre- 


From a paper read at the Dec., 07, meeting of the 
American Society of Mechanical Engineers. 
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vent sponginess is to charge 100 lbs. of cast- 
iron borings with each ton of the mixture 
packed solid in a covered wooden box 6 ins. 
deep. The box settles down to the melting 
point before the wood burns, and then the 
borings melt and mix, without more than 
10% loss. Steel borings and chips can be 
used instead, but aluminum is needed in the 
ladle. Do not mix cast iron and steel bor- 
ings in the same box. 

In calculating mixtures for heavy castings, 
allow 1.50% silicon and 0.10% sulphur to be 
contained in the scrap. 

MEDIUM IRON FOR GENERAL WORK. 

Castings for low pressure cylinders, gears 
and pinions, etc. 

Chemical composition: Silicon, 1.50 to 
2.00%; sulphur, under 0.08%; phosphorus, 
0.35 to 0.60%; manganese, 0.50 to 0.80%. 

Physical qualities: Transverse strength of 
a test bar 1 in. square and 12 ins. long, 2,200 
to 2,400 lbs.; tensile strength, 20,000 to 23,- 
000 lbs.; shrinkage 0.154 in.; chill, 0.15 in. 

Mixtures: Nos. 1, 2 and 3 foundry iron. 
Home and foreign scrap up to 50% of the 
whole is allowable for the best castings; or 
more with carefully selected scrap. In cal- 
culating mixtures allow 1.75 to 2.00% silicon 
and 0.10% sulphur in foreign scrap. 

SOFT IRON. 

For general car and railway castings, pul- 
leys, small castings, and agricultural work. 

Chemical composition: Silicon 2.20 to 
2.80% (with less the castings are hard, and 
with more they are too weak). For large cast- 
ings, 2.40% is a good average; sulphur under 
0.85; phosphorus under 0.70; manganese 
under 0.70. 

Physical quantities: Transverse strength 
of a test bar 1 in. square by 12 ins. long, 2,000 


to 2,200 lbs.; tensile strength, 18,000 to 20,- 


000 lbs.; texture: To close the grain use as 
high a percentage of scrap as will give soft 
castings. 
IRON FOR FRICTIONAL WEAR. 
Castings for brake shoes, friction clutches, 
etc. 
Chemical composition: Silicon, 2.00 to 
2.50%; sulphur under 0.15%; phosphorus un- 
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der 0.70%; manganese under 0.70%. The 
addition of spiegeleisen increases hardness. 


CALCULATING THE COMPOSITION OF AN 
IRON MIXTURE. 

A variation in silicon will make castings 
either hard or porous. The grain of the pig 
and the fracture of scrap are generally re- 
produced in the casting. The seller of pig 
iron will give a close approximation to the 
chemical composition of his iron. The ordin- 
ary founder will not employ a chemist to make 
exact determinations. 

Whether the founder uses the approximate 
or the accurate determination of his irons, he 
should calculate the chemical composition ot 
his mixture. 

Make up on paper the desired mixture, using 
‘irons in stock and figure from the analysis, 
or estimate, of each pig iron, the previously 
calculated composition of the home scrap, and 
the estimated composition of the foreign scrap. 
Multiply the pounds of each iron used by its 
percentage of silicon to obtain the pounds of 
silicon, and divide the aggregate weight of 
silicon in all the irons by the total weight of 
iron used, thus obtaining the percentage of 
silicon in the mixture. Deduct 0.20% for loss 
in melting. The remainder is the silicon in 
the casting; and if this is too high or too low 
to produce the desired percentage, vary the 
irons and figure again; and so on until you 
secure a mixture that will be satisfactory. 

To arrive at the composition by one calcu- 
lation: If you are forced to use certain irons, 
determine their weights by considerations of 
economy, or of stock on hand (for example, 
enough home scrap to prevent accumulation; 
enough foreign scrap to cheapen the mixture 
or to close the grain, and the desired pig 
irons) and compute the total silicon as before. 
Then adjust the percentage of silicon in the 
mixture by calculation from two pig irons, 
one lower and the other higher in silicon than 
the percentage just computed, as shown in 
the following example. 

An actual stove plate mixture was desired 
having 3.50% silicon in a charge of 3,000 lbs. 
The chemist’s analysis card had accompanied 
each car of pig iron. In this case no foreign 
scrap was used. 


Weight Percent. Pounds 
in pounds. Silicon. Silicon. 
Home Seras sss Quy) MM tise =.“ 2O25 
No., 1 fon eu beens 400 x 250 = 10.00 
No. 2 founded. 3.50 x 2.18 = 7.63 
No. 3 found 230 x 153 = 3.82 
1.900 50.70 
3.000 x 3.50 = 105.00 
, dees 1,100 x 494 = 84.30 
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That is, we needed 1,100 lbs. of an iron 
having 4.94% silicon to balance the mixture. 

We had in stock No. 1 soft with 2.95% sili- 
con, and Ashland silvery with 7.00% silicon; 
which balanced for the 4.94% as follows: 


Bal- Total 
Differences. ances. Parts. 
4.94 No 1 SOfftt... 2.95 —1.99 206 405 
Ashland silvery ......... 7.00 42.06 199 
1.100 + 4.05 = 2.72 Ibs. = 1 part. 
203 x 2.72 = 560 Ibs. of No. 1 soft needed. 


199 x 2.72 = 541 Ibs. of Ashland needed. 
Take 550 lbs. of each to make even weights. 


This example will fit almost any foundry 
condition. The result can be checked by com- 
puting the silicon in each iron as follows: 


550 x 2.95 = 16.225 

550 x 7.00 = 38.50 
1,900 = 50.70 
3,000 x 3.51 = 105.42 


Allowing loss of silicon 0.20 gives 3.310% 
silicon in the casting. The actual analysis 
was 3.34%. 

If, on the other hand, you have plenty of 
each of the irons in stock and do not care 
what proportions you use, calculate as fol- 
lows: 


Differ- Total 
ences. Balances. Parts. parts. 
Home scrap..3.25 —0.25 350 5 
No, 1 foundry.2.50 —1.00 350 3 
No. 2 foundry. 2. 18 — 1.32 350 350 2,250 
No. Jad. 53 —1.97 350 350 
No. 1 soft...2.95 —0 55 350 350 
Silvery ...... 7.00 43.5 25 + 100 + 132 4+ 197 + 55 509 
3,000 Ibs. = 2,259 parts. 1 part = 1.328 Ibs. 
Iron. Parts. Weight 
Hine ⅛ «86A 3.0 464.8 lbs 
enn, eee ew our Gd aed 370 464.8 
Na, fünf ee ee ee 350 464.8 * 
fr • AAA ese eee 350 464.8 * 
„C0000 tassawtws Soret ceases eee 350 464.8 * 
Silvery Sern AA ee a es 509 676.0 * 
fr ²ĩ²à0³ ⁰¼m ĩ od ee ete T A 3,000 Ibs. 


But you can only weigh differences of 50 
lbs., so divide the 3,000 into multiples of 50. 
If you wish to do so, use 650 lbs. of home 


ecrap. Proof. 

650 x 3.25 = 21.125 
450 x 2.50 = 11.25 
450 x 2.18 = 9.81 
450 x 1.53 = 6.88 
450 x 2.95 = 13.28 
650 x 7.00 = 45.50 

3,000 x 3.59 = 107.84 


LOSS OF IRON IN REMELTING. 

The following is the only reliable published 
data on remelting losses of which the author 
knows: 

In a cupola lined to 52 ins. one ton each of 
several different irons were melted at one 
time with the results given below. No iron 
was thrown away, and the data are reliable. 


REINFORCED CONCRETE 


Pounds loss Per 
Kind of Iron. per ton. cent. 

A No. 1 Cherry Valley Pig (Si. 2.70 per 
cent. S. 0.015 per cent 95 4.75 
B Cleaned new stove plate 159 7.95 
C Cleaned sprues from stove plate 130 6.50 
D New stove plate with sand on 230 11.50 
E New sprues plate with sand on...... 280 14.00 
F Old stove plate scrap (rusty)...... 227 11.35 
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By pickling with hydrofluoric acid it was 
found that 33 pounds of the 95 pounds loss 
of A was sand purchased on the pigs. Mill- 
ing a ton of F just as purchased showed that 
50 pounds of the 227 pounds loss was rust. 


REINFORCED CONCRETE FOR FIRE- 


RESISTING 


BUILDINGS 


By JAMES SHEPPARD 


CONDENSED FROM “CONCRETE AND CONSTRUCTIONAL ENGINEERING“ 


Natural laws, applicable to the different 
materials used in reinforced concrete, need to 
be considered and adequately provided for 
when constructing buildings intended to be 
fire resisting, 

Much has been made of the fact that the co- 
efficients of expansion and contraction of steel 


and concrete under changes of temperature 


are Practically the same, but from the rela- 
tive position of these materials when com- 
bined in reinforced concrete, as well as from 
their wide difference of heat conductivity, they 
do not reach equal temperatures at the same 
time when subject to fire from the burning 


of goods stored in buildings constructed with 


the materials named. 

In a laboratory test concrete in one of the 
beams under test expanded longitudinally in 
the length of 6 ft., % im. more than a %-in. 
diam. stee] rod embedded therein, the differ- 
ence in expansion being obviously influenced 
by the location of the steel rod. Other in- 
stances could be presented. 

Steel, according to the best authorities, com- 
mences to lose its power of resistance to stress 
at a temperature of about 400° F., and at 
770° F. loses 50% of such resistance, becom- 
ing Plastic at less than 1,000° F. | 

Concrete depends for its permanence and 
strength on the existence of water-carrying 
crystals, formed as the cement sets and hard- 
ens, bimding the aggregates into one mass. The 
water Mecessary for the maintenance of these 
crystals, and consequently for the strength of 
the concrete, is gradually decomposed on 
being subjected to a temperature of 600° F. 

As a result of these inevitable laws, con- 
crete, even when made with good cement and 
aggregates of suitable materials and size, 


gradually deteriorates when subjected to a 
temperature of 600° F., and steel also at a 
temperature of about 400° F. 

It is, therefore, of the utmost importance 
to provide ample protection so that the tem- 
peratures named may not reach any part of 
the concrete or steel needed for structural sta- 
bility under full loads, which loads, in the 
event of fire amongst the good stored, would 
be materially increased by water used to ea- 
tinguish or prevent the spread of fire. 

The corrosion of steel in reinforced con- 
crete appears to result from voids occurring in 
the concrete more than from the nature of the 
aggregate used. To secure full resistance to 
fire it is also important that the concrete be 
solid throughout. 

In office, domestic, or other buildings, which 
would not be subject to a continued high tem- 
perature on the burning of their contents, a 
moderate addition to the thickness of concrete 
needed for structural purposes may be suffi- 
cient, especially if porous aggregates, which 
have been found to delay the decomposition 
of water, are used for the outer portions of 
the concrete. 

In buildings of this class 1 ½ ins. to 2 ins. 
of concrete for beams, and 1 in. for small floor 
slabs in front of all metal work, as stated in 
the Report of the Royal Institute of British 
Architects, may be sufficient, but even in such 
buildings further protection tor heavily-loaded 
girders and columns and floor slabs of large 
area is desirable. 

In extensive buildings used for the storage 
of large quantities of combustible goods full 
protection is needed, both for the concrete 
and the steel, if reliable resistance to fire is 
required. 


180 


The burning of the contents of such build- 
ings produces very high temperatures and 
most severe conditions, to meet which more 
perfect protection to the structure is required 
than that before referred to. The probable 
displacement of steel members when ramming 
the concrete needs also to be considered. 

For buildings of this character a minimum 
cover of 1% ins. to 2 ins. for floor slabs, ac- 
cording to their area, load and position, and 
2 ins. for beams, girders and columns, is 
needed to secure reasonable protection against 
serious deflection or collapse under the action 
of fire, and for providing the effective ‘‘pass- 
ive resistance, admitted to be of the greatest 
importance. 

The concrete composing this cover should 
be made with an ample quantity of good Port- 
land cement, and aggregates of suitable ma- 
terial and size. 

Capt. Sewell, of the United States Army En- 
gineers, whose experience with regard to con- 
crete structures under fire is most extensive, 
recommends, in a report to his government, 
a minimum thickness of 4 ins. in front of all 
metal work, and favors the use of the right 
kind of burned clay for the outer portion of 
such protection. 


TESTS OF BOND BETWEEN 


THE ENGINEERING DIGEST 


There is no practical difficulty in providing 
and fixing porous terra-cotta, molded so as 
to be securely keyed into the concrete as this 
is placed in position, and doubtless the best 
results would be secured by such an ar- 
rangement which would allow of the use of 
‘natural aggregates” giving the greatest 
strength. 

In regard to the matter of the thickness of 
divisional structures, it should be noted that 
floors simply separate portions of the same 
building, and can be readily flooded with 
water, effectually preventing serious increase 
of temperature on their upper surfaces, but 
walls separate distinct buildings, and their 
surface can be flooded like floors; for this and 
structural reasons it is necessary for due pro- 
tection that party walls should be much 
thicker than floors. 

A structure in concrete 4 ins. thick, con- 
taining a large proportion of steel, would be 
much less fire resisting than a similar struc- 
ture 5 ins. thick containing a smaller propor- 
tion of steel. This is shown by the result of 
one of the recent official tests of the British 
Fire Prevention Committee with a deep con- 
crete floor having a very small proportion of 
steel reinforcement. 


PLAIN STEEL BARS AND 


CONCRETE 


A series of tests employing both round me- 
dium steel and high-carbon steel bars was re- 
cently made by Prof. J. L. Van Ornum at the 
testing laboratory of Washington University, 
St. Louis, at the instance of the Board of Ap- 
peals of the building department of that city. 

From an article written by Mr. R. L. 
Viterbo, in a recent issue of Engineering- 
Contracting,“ we abstract the following facts 
of interest. 

The bars, ranging in diameter from % in. 
to 1% ins. were imbedded in concrete prisms 
of a uniform 12 x 12-in. cross-section, the 
length of imbedment being 25 times the diam- 
eter of the bar for medium steel bars, and 40 
times the diameter for the high-carbon steel 
bars. The concrete was a 1:2:4 moderately 
wet mixture of Red Ring cement, Mississippi 
river sand and gravel. The tests were made 


90 days after the bars were imbedded in the 
concrete prisms, 

All of the tests showed that the first slip 
occurred shortly after the elastic limit of the 
steel had been reached, and further, that after 
the bond proper had been destroyed there still 
remained a considerable skin friction—in no 
test less than 200 lbs. per sq. in. of bar sur- 
face. The maximum bond obtained per square 
inch of surface in contact was 460 Ibs. for 
medium steel (minimum, 370 lbs.), and 470 
Ibs. for high-carbon steel (minimum, 330 lbs.). 

As the allowable tensile stress on a bar is 
taken at 40% of its elastic limit, if we assume 
an allowable safe bonding stress of 80 Ibs. 
per sq. in. of contact, the friction of 200 Ibs. 
per sq. in. gives a factor of safety of 234, in 
case the bond from any reason is prematurely 
destroyed. 
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PRESIDENTS OF FOUR NATIONAL ENGINEERING SOCIETIES 


Condensed from sketches in “Engineering News,” through whose courtesy the illustrations are reproduced 


CHARLES MACDONALD. 

Charles Macdonald, the new President of the 
American Society of Civil Engineers, was born 
in Gananoque, Canada, in 1837. His first ex- 
perience in engineering work was gained on 
the Surveys of the Grand Trunk Railway, on 
Which he was employed from the time of his 


&raduatior from school until 1853. He then 
entered the Renssalaer Polytechnic Institute, 
on the advice of the late Sir William Keeler, 
and was graduated from this institution in 1857 
with the degree of Civil Engineer. 
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From some years following this he was en- 
gaged in railroad work in Canada, but in 1863 
came to the United States as an assistant en- 
gineer on the Reading Railroad. He had been 
but a short time in his new postion when the 
invasion of Pennsylvania by the Confederates, 
under General Lee, was threatened, and he en- 
listed with a number of his co-workers in the 
Northern army. At the battle of Gettysburg 
he was captured, but was soon released and 
sent northward. He then resumed his posi- 
tion on the Reading, and did considerable work 
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on the construction of a bridge over the Schuyl- 
kill River. This turned his attention to bridge 
work, which was soon to become his life work. 

In 1864 he entered into partnership with 
A. B. Burton, and the firm soon made a name 
for itself, building many large and important 
bridges in the East. About ten years later 
he became President of the Delaware Bridge 
Company, a newly organized concern, and re- 
mained in this office until 1884, when the com- 
pany was dissolved and Mr. Macdonald, with 
several other well known bridge engineers, 
organized the Union Bridge Company. Many 
notable bridges were built by this firm, among 
which are the Poughkeepsie Bridge and the 
Hawkesbury Bridge, in New South Wales. In 
1900 the Union Bridge Company was merged 
with the American Bridge Company, which 
soon after became one of the constituent com- 
panies of the United States Steel Corporation. 

Some years ago Mr. Macdonald retired from 
active business life, and last fall he returned 
to Gananoque, and has again become a resident 
of the town of his boyhood. 


MINARD LAFEVRE HOLMAN. 

Minard Lafevre Holman, who has just been 
chosen as the head of the American Society of 
Mechanical Engineers for the coming year, 
was born in Mexico, Maine, in 1853. When he 
was but seven years old his parents moved to 
St. Louis, where he received his early educa- 
tion in the public schools. After graduation 
he entered the Engineering Department of 
Washington University and completed his 
course there in 1874, receiving the degree of 
Civil Engineer. 

From the time of his graduation until 1877 
he was engaged in architectural work in Wash- 
ington, D. C., and St. Louis. In 1877 he ac- 
cepted a position as a draftsman in the Water 
Department of St. Louis, and in 1887 became 
the City Water Commissioner, having charge 
of the entire water system of the city. Many 
reforms were inaugurated in the city’s water 
supply by Mr. Holman, chief among which was 
his installation of new boilers and pumping 
engines. These have resulted in saving the 
city about 80 per cent. of its former fuel bills. 

In 1899, his third term as Water Commis- 
sioner having expired, Mr. Holman went into 
private practice as a consulting hydraulic and 
mechanical engineer. In 1900 he became Gen- 
eral Superintendent of the Missouri Edison 
Company, which position he held until four 
vears ago, when he again took up consulting 
work, associating himself with John A. Laird. 
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Mr. Holman occupies an unusual position 
in the engineering fraternity. Eminent as an 
hydraulic and civil engineer, at the same time 
he has made a wide reputation for him- 
self as a mechanical engineer. In 1903 he was 
elected Vice-President of the American Society 
of Civil Engineers and to the same office also 
in the society of which he has just been elected 
President. Such honors, conferred by societies 
whose work differs so widely, indicate Mr. 
Holman’s remarkable versatility and activity 
as an engineer. 

As an hydraulic expert he holds a most en- 
viable reputation. He has been consulting en- 
gineer on the water supplies of many of the 
large Western cities, notably Denver, Omaha, 
Kansas City and Cincinnati. 

Mr. Holman has contributed many papers of 
value to the proceedings of both the national 
and St. Louis engineering societies, and is a 
clear and fluent writer. 


JOHN HAYS HAMMOND. 

John Hays Hammond, the new President of 
the American Institute of Mining Engineers, 
was born in San Francisco, in 1855. His early 
education was received in private schools in 
California, and in these he prepared for Yale. 
He graduated from the Sheffield Scientific 
School in 1876 and later took a three years’ 
course in the School of Mines of Freiburg, 
Saxony. ‘ 

During the year 1879 Mr. Hammond was en- 
gaged on work for the United States Geological 
Survey and in 1880 established himself as a 
consulting mining engineer, which practice he 
continued for the next thirteen years, gaining 
for himself a wide reputation as an expert. In 
1893 he left the United States for South Africa 
and there acted as consulting mining engineer 
for the British South Africa Company, the Rad- 
fontein Estates Gold Mining Company, the Con- 
solidated Gold Fields of South Africa, and to 
Cecil Rhodes. His connection with the Reform 
Movement in the Transvaal, after the Jameson. 
raid, with which Mr. Hammond was not in 
sympathy, led to his arrest and trial for incit- 
ing treason and rebellion. He received the 
death sentence, but this was soon after com- 
muted to fifteen years imprisonment. He was, 
however, soon afterwards released on the pay- 
ment of $125,000 fine. 

After his release he returned to the United 
States and from that time until 1903 was en- 
gaged in consulting work. During this period 
he had many connections with various mining 
companies, having been a director in several 
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concerns and, in 1901, being elected president 
of the Bunker Hill and Sullivan Mine. 

In 1902 he became Professor of Mining at 
Yale, but resigned to take the position as Gen- 
eral Manager and Consulting Engineer of the 
Guggenheim Exploration Company, which posi- 
tion he holds at the present day. 

Mr. Hammond is a wealthy man, in fact he 
is said to be the most highly-salaried man in 
the world, but he continues to work as hard 
as in the past. He is forceful and energetic, 


and in recognition of these qualities and his 
world-famed ability the American Institute of 
Mining Engineers has chosen him for its Presi- 
dent for the coming year, a fitting honor for a 
man who deserves no less. 


HENRY GORDON STOTT. 


Henry Gordon Stott was born in the Orkney 
Islands, Scotland, in 1866. He was graduated 
from the College of Science and Arts in Glas- 
gow, where he specialized in electrical work. 
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Shortly after graduation hê accepted a posi- 
tion as assistant electrician with the Anglo- 
American Telegraph Co., and for more than 
four years, while on board the steamship 
“Minia” was engaged in work on repairs to 
cables, doing much valuable experimental work 
locating faults in cables, etc. This position he 


held for four years, then accepting a position 


with the Brush Electrical Engineering Com- 
pany, for whom he went to Madrid, Spain, 
where he was engaged in work on power plants 


and an underground cable system for an elec- 
tric road. In 1891 he took charge of the work 
of laying the cable for the Buffalo Light and 
Power Company, finally becoming Engineer 
for the company. 

In 1901 he became Superintendent of Motive 
Power for the Manhattan Railway Company, 
and in 1904, when the elevated lines of New 
York were leased by the Interborough Com- 
pany, took the same position with the latter, 
having charge of both the subway and elevated 
Systems. 
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MATTHIAS NACE FORNEY 


Matthias Nace Forney, an engineering jour- 
nalist, mechanical engineer and author of wide 
reputation, died in New York City on Jan. 14, 
after a short illness, at the age of 73 years. 

Mr. Forney was born in Hanover, Pa., in 
1835. After an ordinary schooling, he 

started in the shops of Ross Winans, the Bal- 
` timore locomotive 
builder, as an appren- 
tice. At the expiration 
of his apprenticeship 
he entered the employ 
of the Baltimore and 
Ohio Railroad as a 
draftsman. He re- 
mained in this position 
for three years and 
then entered business 
in Baltimore. After a 
few years, however, he 
again engaged in engi- 
neering work, taking a 
position in the ma- 
chinery department of 
the Illinois Central 
Railroad. While there 
he designed and pat- 
ented the “Forney Lo- 
comotive,“ afterwards 
widely used by ele- 
vated railroads 
throughout the coun- 
try. 

In 1879, he entered 
the field of technical 
journalism, becoming 
the associate editor of 
the “Railroad Ga- 
zette, having charge 
of the engineering and 
mechanical departments of the paper. 
occupying this position he published his well- 
known book, The Catechism of the Locomo- 
tive,” which has received recognition the world 
over as a most valuable work for all railroad 
men. In 1883 Mr. Forney sold the half in- 
terest which he had acquired in the Gazette“ 
and retired. In 1886, however, he re-entered 
the journalistic field, buying the controlling 
interest in the American Railroad Journal“ 
and van Nostrand's Engineering Magazine.“ 
These he consolidated and published under the 
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name of the ‘‘Railroad and Engineering Jour- 
nal,“ which was subsequently changed to the 
„American Engineer and Railroad Journal.“ 

His interest in this publication was sold in 
1896 by Mr. Forney and he then retired, 
though until his death he was always occu- 
pied in some manner. His mind was natur- 
ally very active and 
he had to his credit no 
less than thirty-three 
patents, the majority 
of which were for im- 
provements in locomo- 
tives. 

He was a member 
of the Master Car 
Builders’ Association, 
and as such was ex- 
tremely active in the 
work of its organiza- 
tion. When the mania 
for the narrow gage 
was spreading among 
railroad men, Mr. For- 
ney was one of its 
strongest opponents, 
and it is doubtless in 
great measure due to 
his influence that it 
did not gain universal 
adoption. 


Dr. Coleman Sellers, 
one of the most noted 
scientists and engi- 
neers of the country, 
died at his home in 
Philadelphia on Dec. 
28 at the advanced 
age of eighty. He was 
born in Philadelphia in 1827 and received his 
early education in that city. At the age of 19 
he entered his brothers’ rolling mills in Cincin- 
nati as a draftsman. In two years he was 
made Superintendent and General Manager. 
He entered the employ of William Sellers & 
Co. in 1856 and remained with them until 
1886, retiring then to go into consulting work. 
He was a past President of the American So- 
ciety of Mechanical Engineers, and a mem- 
ber of almost every prominent learned society 
in the country. 


GI 


Joining Old Concrete to New.-—Recent 
French experiments go to show that the use 
of a cement wash at the joint is of material 
value in obtaining a good connection between 
old and new concrete work. Excessive tamp- 
ing of the new work near the joint adds ap- 
preciably to the strength of the connection, 
whether the cement wash is used at the joint 
or not. 


Strength of Oorrugated Steel Sheets.—Re- 
plying to an inquiry in a recent issue of En- 
gineering News, Mr. George H. Blakely writes 
to that journal calling attention to a formula 
derived from one given by him some ten years 
ago in the Passaic handbook: Safe load on 
corrugated steel sheets in lbs. per sq. ft. 
25,000 ht =- L’, where h = depth of corruga- 
tions in ins., t = thickness of metal in ins., 
and L = length of span in ft. This formula 
corresponds to a safe fiber stress of 10,000 Ibs. 


per sq. in. 


An Efficient Steam Boiler—A 335-HP. 
boiler manufactured by the .Rust Boiler Co., 
of Pittsburg, and tested recently by Prof. Wil- 
liam Kent, of Syracuse University, evaporated, 
according to an item in a recent issue of Hn- 
gineering News,’’ 12,216 lbs. of water from 
and at 212° per 1b. of combustible (10.505 
Ibs. per lb. of dry coal) at 5% above its rating. 
When forced to operate at 210 ½ of its rated 
capacity, the evaporation values were 10.859 
lbs. and 9.416 lbs., respectively, per Ib. of com- 
bustible and dry coal. In the overload test 
7.26 Ibs. of water were evaporated from and 
at 212° per sq. ft. of heating surface per hour. 


Strength of Flanged Fittings.—From num- 
erous tests made by the Crane Co., of Chi- 
cago, and described in a recent issue of The 
Valve World,“ the bursting pressure (B) for 
tees and ells, in lbs. per sq. in. = ST + D, 
where T is the thickness of the metal in ins., 
D the inside diameter in ins., and S = 65% 
of the tensile strength of the metal for fittings 
up to 12 ins. diameter (for larger sizes, 60%). 


EERI 
APPLIED 
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pressure by a safety factor of 4 to 8. Fit- 
tings of both cast iron and ferro-steel were 
tested; the cast iron had a tensile strength of 
22,000 Ibs. per sq. in., and the ferro-steel a 
tensile strength of 33,000 lbs. per sq. in. 


Mixtures for Sprinkling Road Surfaces.—A 
mixture of soapsuds, petroleum and water has 
been sprinkled on the roads of Boston’s park 
system and according to reports very satisfac- 
tory results have been obtained. The road 
surfaces treated with this mixture required 
less sprinkling with water than those 
which had not been treated. By combining 
the oil with soapsuds and water it can be 
applied without annoyance to users of the 
roads; in fact, the mixture seemed to help the 
oil to penetrate into the road instead of re- 
maining on the surface. Cottonseed oil soap, 
Texas petroleum and water were used. The 
asphalt in the Texas oil binds the road surface 
and lessens the cost of repairs. 


The Power Cost of Elevating Material.. 
According to Walter B. Snow, in the ‘‘Ameri- 
can Machinist,” the cost of elevating material 
does not lie in the power expended, and the 
decision regarding the number of floors in a 
multi-storied building is therefore to be based 
upon other factors than the cost of power for 
that purpose. Taking one instance, of a firm 
lifting 100,000 tons in the course of a year 
through an average distance of 25 feet, he 
shows that the annual expenditure for power 
alone would only be $2.52. It is easily seen, 
therefore, that the cost of lifting through an 
additional story is no reason at all for omit- 
ting that story. The power equipment and the 
elevating mechanism vary but slightly for any 
reasonable number of stories above the ground 
floor. 


Efflorescence on Concrete.—Efflorescence is 
a name applied to the yellow or white accu- 
mulations which frequently appear on con- 
crete surfaces. These deposits on the surface 
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are due to the fact that certain salts leach out 
of the concrete and form in thin layers where 
water accumulates on the surface. These salts 
are, as a rule, sulphates of calcium 
and magnesium. Both salts are found 
in many cements and are slightly soluble 
in water. To prevent their appearance on the 
surface of the concrete it would be necessary 
to use cements entirely free from them, but 
this is such a difficult matter that it would 
hardly pay for engineers to discriminate 
against cements which contain these soluble 
salts. Hydrochloric acid was recently em- 
ployed with good results to remove the efflor- 
escence from the surface of a concrete bridge 
at Washington, D. C. The acid was diluted 
with four to five parts water and the surface 
was cleaned with ordinary scrubbing brushes. 
Water was constantly played on the surface to 
prevent the penetration of the acid. The 
cost was about 60 cents per square yard. 
Acetic acid was also tried, but was found less 
effective than hydrochloric. 


The Strength of Rings has been the subject 
of considerable correspondence in the columns 
of recent issues of The Engineer, London. 
For ordinary lifting rings of circular cross- 
section, such as are used in connection with 
chains and crane hooks, the maximum stress is 

f = 1.62 W (D + d) =- f, 

where W = load supported by ring in lbs., D = 
inner diameter of ring in inches, and d = the 
diameter of the iron or steel of the ring in 
inches. As lifting rings are frequently sub- 
jected to suddenly applied loads, a factor of 
safety around 10 should be used for a ring 
worked up from the solid; 13 to 15 for a 
welded ring, assuming efficiency of weld to be 
from 60 to 75%. Thus, a ring 6 ins. in in- 
ternal diameter to sustain 2,000 lbs. [assum- 
ing f (safe) = 4,000 lbs.] should be made trom 
stock approximately 1% ins. in diameter. 


Burning Pulverized Coal.—In general, the 
slight additional cost for pulverizing is more 
than offset by the relatively higher price in 
most localities of either fuel oil or natural gas. 
In such special locations, for applications in 
which ordinary coal is impracticable, no fuel 
is as cheap as pulverized coal. Considerations 
of speed in production have led in metallur- 
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gical and other establishments to the wide- 
spread use of oil or gas even at a cost per 
heat-unit twice as great as that of coal. Pow- 
dered coal would be equally convenient 
and quick, and far more economical, 
for the operation of varnish kettles, 
annealing furnaces, drop-forge furnaces, 
brass foundry crucibles, enameling furnaces, 
cable-coating machines, flanging furnaces, 
steam-hammer furnaces, rivet and bolt heat- 
ers, etc. The only possible competitor of 
powdered coal in these applications would be 
industrial gas. For the steam automobile, 
the dispensing of dust fuel from established 
depots would effect a saving of about 90% in 
the cost of fuel, would permit of perfect regu- 
lation from outside, continuous and automatic 
feeding of fuel, high efficiency, smokelessness 
and cleanliness.— Wm. D. Ennis, in The En- 
gineering Magazine.“ 


The Durability of Concrete.— In a recent 
editorial in Engineering- Contracting“ some 
interesting statements are made regarding the 
durability of concrete. The writer speaks of 
the trouble all builders using cut-stone ma- 
sonry experience, owing to the expansion of 
the stone and the consequent compressive 
force which is exerted on the mortar. This 
force is so great that mortar in cut-stone ma- 
sonry is sure to crumble, and thus its efficiency 
in binding the stone together is reduced to a 
minimum. On the other hand, concrete, even 


‘though made with stone far inferior to regu- 


lar building stone, is much more durable than 
masonry. In proof of this need only be cite d 
the fact that Roman concrete, built before the 
beginning of the Christian era, is found in an 
excellent state of preservation to-day, despite 
the fact that the Roman cement was far in- 
ferior to the Portland cement of the present 
time. The reason for the durability of con- 
crete is found in the fact that the stone form- 
ing the ballast is surrounded on all sides by 
cement, which protects it from atmospheric 
changes and envelops and strengthens the 
stone so that it cannot splinter and crack 
under the changes of temperature to which it 
is subjected. As a result of this protection af- 
forded by the cement, stone so poor that it 
would soon go to pieces if used in masonry 
will last practically forever if used as the 
ballast of concrete. 
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PRATT INSTITUTE FREE LIBRARY 


ITS DEPARTMENT OF TECHNICAL LITERATURE 
By EDWARD F. STEVENS* 


The conspicuous advances that have been 
made in the mechanical and engineering 
branches of industry during the last thirty 
years have been accompanied by a rapidly 
developing literature which embodies the re- 
searches of scientists, the record of engineer- 
ing achievements, the cumulation of data and 
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calculations from years of exact experiment- 
ing, and the facts of the discovery and de- 
velopment of new applications of scientific 
principles. The improvement in the charac- 
ter of technical periodicals has kept pace with 
the growing quality of the books. A merely 


*Head Applied Science Department, Pratt Institute Free 
Library, Brooklyn, N. Y. 


superficial comparison of a present-day en- 
gineering paper with a standard artisan’s 
journal of 1870 is most instructive and con- 


- vincing. And so it has come about that those 


in charge of public libraries have begun to 
perceive that a collection of books designed 
to promote the well-being of a people should 


INSTITUTE FREE LIBRARY. 
include, even to the point of specializing, a 
well rounded assortment of material dealing 


with the arts of industry. Early experiments 
in this direction revealed unexpected condi- 
tions created by the very nature of the new 
literature, and the kind of people to whom 
this literature appealed. It was found that 
such books, if kept at all, should be kept up 
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to date, that the latest and best works should 
be accessible at all times and in the same 
place, that earnest and studious seekers after 
technical information should be provided with 
intelligent and sympathetic assistance, that 
an unusual class of readers should be made 
at ease in an environment adapted to their 
susceptibilities, and so on. To meet these 
conditions the Pratt Institute Free Library in 
Brooklyn, N. Y., is maintaining a department 
known as the Applied Science Reference 
Room. Three years ago the librarian, Miss 
Isabel Ely Lord, instituted this department by 
reserving the largest room on the main floor 
of the library building as a reading and ref- 
erence room for people whose work related 
to engineering and the trades, and for stu- 
dents of science and technology in the Insti- 
tute and elsewhere. The Applied Science De- 
partment has since then grown steadily in 
scope and usefulness until it may now fairly 
claim recognition as a permanent, if not prom- 
inent, factor among the educational forces of 
the community. 

The arrangement and equipment of the 
room have been studied for the convenience 
of its users. In open cases along the walls 
are shelved within easy reach a select library 
of books chosen as most recent and authorita- 
tive in their respective fields. This collection 
is a comparatively small one and does not 
circulate, but is always available for consul- 
tation; and great care is exercised that it 
shall be kept abreast of the most recent ad- 
vances in all departments of applied science. 
At the same time the lending library is ex- 
panding by constant additions of technical 
books of a practical and important character, 
often duplicating works in the Applied Sci- 
ence Room-——the two departments working to- 
gether to serve best the greatest number. 
Tables provided with lamps and comfortable 
chairs are arranged about the room, and on 
these are distributed in familiar array tech- 
nical and trade periodicals grouped roughly by 
classes and, as far as practicable, in conven- 
ient proximity to the books on related sub- 
jects. Besides these tables for reading, cer- 
tain other tables, free from papers and fur- 
nished with writing materials, are reserved 
for those who wish to study, make notes, or 
consult the cumbrous bound volumes of peri- 
odicals or Patent Office reports. The trans- 
actions of the chief English and American 
engineering societies are kept on file, and an 
extensive and growing collection of trade cat- 
alogues, classified and indexed, is within easy 
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reach of those interested. Thus the Applied 
Science Room hoards a vast amount of tech- 
nical information. To make this matter ac- 
cessible and to save the department from risk 
of lapsing into a mere storage warehouse of 
such material is the active concern of the li- 
brarian-in-charge. An author and subject 
catalogue of all books in the useful arts and 
related sciences in the entire library, printed 
indexes and bibliographies are in constant 
use; a card index of current technical litera- 
ture based on the indexes published monthly 
by The Engineering Digest” and The Engi- 
neering Magazine,’ and closely classified un- 
der subjects, keeps track of important articles 
appearing during the course of the year which 
would otherwise be obscured in files of yet 
unbound and unindexed papers; records of 
matters that have required special search are 
registered and filed in case the questions arise 
again; book reviews are collated and indexed 
and the personal services of the head of the 
department are always at the command of vis- 
itors. 

The field covered in this endeavor is a very 
broad one, the people served vary widely in 
character and attainment, and the limitations 
of the work are necessarily definite; but this 
effort of the Pratt Institute Free Library, and 
similar ones now made by other libraries, to 
meet a new and insistent demand have re- 
ceived a response so unqualified as to con- 
vince those concerned in library work that a 
department of applied science has now become 
an indispensable adjunct to a well-propor- 
tioned public library. 


BOOK NOTICES 


THE STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS. — Written and 
Compiled by a Staff of Specialists. First 
edition, 1908. New York: McGraw Pub- 
lishing Co. Flexible morocco; 4% x 6% 
ins.; pp. xx. + 1,283; 1.271 illustrations in 
the text, with many tables. $4, net. 

This work is without doubt the most suc- 
cessful attempt that has ever been made to 
cover in a single reference manual the broad 
field of practical electrical engineering. It 

consists of twenty sections, ranging from 20 

to 130 pages in length, which have been pre- 

pared by engineers who are thoroughly con- 
versant with the subjects they write upon, 
and who know from practical experience the 
sort of information that is most frequently re- 
quired by those having occasion to use such 
compilations. To evidence this it is only 
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necessary to state that the sections on trans- 
formers and electric motors were written by 
A. S. McAllister, Ph. D., that on electric gen- 
erators by H. M. Hobart, that on transmission 
and distribution by the late Arthur Vaughan 
Abbott, that on illumination by Louis Bell, 
Ph.D., and that on electric traction by A. H. 
Armstrong. As practically one-half of the 
sections are fairly extended treatises on their 
respective subjects, it is manifestly impossible 
to do more in the space here available than 
to mention them by title, giving the authors’ 
names and the number of pages devoted to each 
subject, as follows: Units (Kenyon), 20 pp.; 
Electric and Magnetic Circuits (Kenyon), 38 
pp.; Measurements and Measuring Apparatus 
(Kenyon), 68 pp.; Physical, Electrical and 
Magnetic Properties of Materials (Kenyon), 
70 pp.; Theory, Construction and Testing of 
D. C. and A. C. Magnets (Kenyon), 22 pp.; 


Theory, Design, Testing and Operation of 
Transformers (McAllister), 76 pp.; Electric 
Generators (Hobart and Kenyon), 98 pp.; 


Electric Motors (McAllister), 74 pp.; Primary 
and Seconary Batteries (Lyndon and Kenvon), 
38 pp.; Central Stations: Water-Power Stations 
(Beardsley), Steam and Gas-Electric Stations 
(Shaad), 114 pp.; Electrical Transmission 
and Distribution (Abbott): Mechanical 
Transmission (Kenyon), 116 pp.; Illu- 
mination, (Bell), 58 pp.; Electric Trac- 
tion (Armstrong), 130 pp.; Electrochem- 
istry (Roeber), 70 pp.; Telephony (Miller), 
48 pp.: Telegraphy (Kenyon), 40 pp.: Heat- 
ing, Welding, Radiography, Power Required 
by Machine Tools, and Other Miscellaneous 
Applications of Electricity (Kenyon), 38 pp.; 
Wiring (Onken), 44 pp.; Standardization 
Rules, 42 pp.; Mathematical Tables and Sta- 
tistics, 22 pp. A 53-page index, comprising 
over 6,000 items, concludes the book. The 
order of arrangement is thus seen to be: 
principles, theory, apparatus, generation, 
transmission, distribution and utilization. 
Cross references are numerous throughout the 
work, duplication of matter being in this way 
avoided as far as possible. The various sec- 
tions have been brought down practically to 
the date of publication and many gaps in the 
literature of the subjects considered are thus 
filled. This feature alone makes the pos- 
session of the work a necessity to every prac- 
ticing electrical engineer, and the co-ordinated 
presentation of the subjects treated renders 
it especially desirable for students and those 
who have occasion to require concise and clear 
statements in regard to electrical matters. 
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THE DISPOSAL OF MUNICIPAL REFUSE.— 
By H. de B. Parsons, Consulting Engi- 
neer, M. Am. Soc. C. E. and Am. Soc. M. 
E.; Author of ‘‘Steam Boilers: Their The- 
ory and Design.” New York: John 
Wiley & Sons. London: Chapman & Hall, 
Ltd. Cloth; 6 x 9 ins.; pp. x. + 186; 
73 illustrations, mostly full-page plates. 


$2. 

In the course of an extended investigation, 
begun at the instance of the Department of 
Street Cleaning, of New York City, and hav- 
ing for its purpose the making of certain de- 
signs for the disposal of some of the city ref- 
use, the author acquired a considerable fund 
of data and other valuable information which 
he herewith presents in concise form. The 
object of the work, however, is not to present 
a treatise on the design of destructor appa- 
ratus, but rather to state the characteristics 
of the materials collected, the uses to which 
they can be put, the quantities that may be ex- 
pected, and the principles underlying their 
economic handling. Chapters are included 
on the following subjects: Climatic, geograph- 
ical and other conditions; the various classes 
of waste materials; methods of collecting, sort- 
ing and trimming refuse; methods of disposal, 
including land and sea dumping, plowing into 
soil, and incineration; various methods of in- 
cineration; fuel and other values of refuse, 
with result of evaporative tests; snow re- 
moval; practical incineration, as carried on in 
New York, English and Continental cities. Ta- 
bles are given of the classification of city 
wastes, analyses of garbage, sweepings, etc., 
statistics regarding collections, and the ap- 
proximate calorific value of refuse as fuel. 


FIELD SYSTEM.—By Frank B. Gilbreth, M. 
Am. Soc. C. E. New York and Chicago: 
The Myron C. Clark Publishing Co. Flex- 
ible morocco; 4% x 6% ins; pp. 194; 
illustrated. $3, net. 

The extensive contracting business of Mr. 
Frank B. Gilbreth, widely known as the ex- 
ponent of the ‘‘cost-plus-a-fixed-sum’’ system 
of construction, owes much of its success to 
the adoption of a code of instructions specially 
devised for the purpose of obtaining the 
proper, prompt and economical execution of 
work at the hands of his foremen in the field. 
The fact becoming known that his construction 
superintendents and engineers were furnished 
with such instructions, there was at once the 
greatest interest aroused on the part of others 
engaged in general contacting work, who were 
naturally desirous of obtaining all possible in- 
formation in regard to the methods whereby 
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field work was expeditiously accomplished. 
Learning that pressure had been brought to 
bear on some of his men to reveal the con- 
tents of what were at the time private instruc- 
tions, as well as a valuable business asset, Mr. 
Gilbreth promptly, and in a broad-minded 
spirit, arranged for the publication of these 
notes and instructions, thus throwing them 
open to the use of the engineering profession, 
and in so doing placing himself on record as 
favoring the utmost publicity in regard to 
data, methods, costs, etc. 

The various forms employed throughout the 
different stages of work are given, with explicit 
instructions for their use in ordering ma- 
terials, checking work, keeping time sheets, 
ete. Instructions are also given on the mix- 
ing of cement and concrete, the handling of 
forms, use of drills, care of engines, air com- 
pressors and hoists, pumping, etc. Through— 
out the work are interspersed tables and for- 
formulas regarding weights, mixtures, power, 
and a considerable number of other items of 
daily recurrence, upon which it is desirable 
that tested data should be uniformly employed. 
Contractors desiring to extend their business 
beyond the purview of their immediate inspec- 
tion will do weil to give up the time required 
for a careful study of the methods which Mr. 
Gilbreth has found of avail in handling a 
large number of contracts at one time which 
are distributed over a large area of country. 


A PRACTICAL HANDBOOK ON THE DIS- 
TILLATION OF ALCOHOL FROM FARM 
PRODUCTS.—Including the Denaturing 
of Alcohol and a Synopsis of the New 
Free Alcohol Law and the Government 
Regulations. By F. B. Wright. Second 
Edition, Revised and Greatly Enlarged. 
New York: Spon & Chamberlain. Lon- 
don: E. & F. Spon, Limited. 1907. 
Cloth; 5 x 7 ins.; pp. xii + 271; with 
53 text illustrations and 7 inserts of plans 
of distilleries, etc. $1.00, net. 


Since the passage of the law removing the 
internal revenue on denatured alcohol, a num- 
ber of works treating of its manufacture have 
been issued to supply the demand for works 
of this character. Some of these have treated 
the question from a strictly scientific point of 
view while others have been intended to serve 
as practical guides to those expecting to begin 
to distil alcohol. This book belongs to the 
latter class. It is an excellent practical hand- 
book and its 250 pages are filled with valu- 
able information covering all phases of the 
manufacture of alcohol, descriptions of the 
latest types of stills and much excellent mat- 


THE ENGINEERING DIGEST 


ter on denaturization. The first chapter is 
devoted to a discussion of alcohol, its various 
forms and sources, its chemical structure and 
properties. Chapter II. deals with the prep- 
aration of mashes and the process of ferment- 
ation. Mashing, gelatinization and sacchari- 
fication are described in detail. Fermenta— 
tion of various kinds is discussed, as well as 
the preparation of yeast and the fermenting 
apparatus. Chapter III. treats of simple dis- 
tilling apparatus and in Chapter IV. the 
author gives detailed descriptions of the mod- 
ern types of compound stills and their opera- 
tion. Chapters V. and VI. are devoted to the 
processes of rectification and malting. The 
four following chapters deal with the pro- 
cesses of obtaining alcohol from potatoes, 
cereals, beets, molasses and sugar cane. Chap- 
ter XI. treats of alcoholometry in general and 
saccharometry is also briefly discussed. The 
author deals with the general arrangement 
and equipment of distillation plants in the 
next chapter. Chapter XIII. gives much valu- 
able matter on denaturing processes and mix- 
tures. The last chapter is devoted to the al- 
cohol regulations in the United States. A good 
index concludes the book, which will undoubt- 
edly find a wide sale on account of the thor- 
oughness of the presentation of the subject 
with which it deals. 


GARBAGE CREMATORIES IN AMERICA.— 
By William Mayo Venable, M. S., Assoc. 
M. Am. Soc. C. E. New York: John Wi- 
ley & Sons. London: Chapman & Hall, 
Ltd. Cloth; 6 x 9 ins.; pp. x. + 200; 45 
illustrations. $2, net. 


This work opens with a brief discussion of 
the problem of disposing of waste materials, 
some space being devoted to an analysis of the 
relative quantities of the various kinds of ref- 
use and the systems employed in collection. 
Incineration is then taken up and principles 
are set forth governing the design of crema- 
tories for burning refuse without offense. An 
extended chapter is devoted to descriptions of 
successful crematories in operation in this 
country, followed by another on present-day 
British practice, with particular reference to 
the utilization of refuse as a fuel for steam 
production. Materials and methods of con- 
struction are then considered in a short chap- 
ter, and a few pages are given up to data on 
chimneys. In the closing chapter the author 
gives suggestions for the proper design and 
construction of crematories based on his expe- 
rience and investigations, and presents a spec- 
ification embodying his views. Practically 
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every type of crematory in use in the United 
States is described, and a list of installations 
is given in order that interested parties may 
make personal investigations of their work- 
ings when desirable. 


METRIC WEIGHTS WITH ENGLISH EQUIV- 
ALENTS.—By Hugh P. McCartney. Lon- 


don: E. & F. Spon, Ltd. New York: 
Spon & Chamberlain. 1907. Cloth; 
4x 3 ins. 50 cents, net. 


This little pocket book will prove of use to 
all merchants, builders, chemists, etc., who 
have business relations with countries where 
the metric system is employed as the stand- 
ard. The tables show, in English pounds 
avoirdupois, the relative value of weights of 
from 1 gram to 50,000 kilograms. In addi- 
tion there are tables giving the equivalents 
in Troy weight of quantities from 1 gram to 
1,000 grams. This set of tables will be of 
especial use to chemists and apothecaries. 
The book gains additional value from its con- 
venient size. It can easily be carried in the 
vest pocket and thus be called on for use at 
any moment. 


THE PRACTICAL DESIGN OF IRRIGATION 
WORKS.—By W. G. Bligh, M. Inst. C. 
E., Executive Engineer Indian P. W. De- 
partment (Retired). New York: D. Van 


Nostrand Co. Cloth; 6% x 10% ins.; 
pp. 390; 249 illustrations, including 9 
folding plates. $6, net. 


The object of this work is the presentation 
of the principles which govern the design of 
irrigation works in such a manner that engi- 
neers not specifically conversant with this 
branch of practice may, by means of the infor- 
mation thus afforded, be enabled to evolve 
suitable plans for such improvements. In or- 
der to accomplish this the author has adopted 
a novel procedure, which consists of analyzing 
the plans of existing and projected works, 
pointing out their good and bad features and 
then developing alternative plans in which im- 
provements suggested by the critical study are 
incorporated. The first four chapters are de- 
voted to a study of the various structures en- 
tering into irrigation works, such as retaining 
walls, dams, weirs, piers, arches, abutments 
and floors. The fifth chapter deals with hy- 
draulic formulas and tables and their prac- 
tical application, and includes several dis- 
charge tables, based on a new and original 
theory, which have never before been pub- 
lished. The remaining chapters are given up 
to a consideration of irrigation works as a 
whole, and consist of the practical applica- 
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tion of the results of the theoretical discus- 
sions of the preceding chapters. The titles of 
these chapters are as follows: Chap. VI.: Sub- 
merged Division Weirs; Chap. VII.: Under- 
sluices; Chap. VIII.: Canal Head Regulators; 
Chap. IX.: Canal Falls; Chap. X.: Canal Regu- 
lation Bridges and Escape Heads; Chap. XI.: 
Canal Cross-Drainage Works; Chap. XII.: De- 
sign of Channels; Chap. XIII.: Reservoirs and 
Tanks; Chap. XIV.: Screw Gear for Tank 
Sluices and Roller Gates. In Chap. VI. the 
author presents a new theory in regard to the 
frictional resistance offered to the creep of 
water through a pervious substratum com- 
pressed by the weight of the superstructure, 
and applies his conclusions to a number of spe- 
cific cases. 


NEW BOOKS. 


Civil Enginering. 

AMERICAN SOCIETY FOR TESTING MA- 
TERIALS.—Proceedings of the 10th An- 
nual Meeting, Held at Atlantic City, N. J., 
June 20-22, 1907. Vol. VII. Edited by 
the Secretary, under the Direction of the 
Committee on Publications. Philadel- 
phia, Pa.: The Society (Prof. Edgar Mar- 
burg, Secy., University of Pennsylvania). 
Paper; 6 x 9 ins.; pp. 759; folding and 
other plates, and text illustrations. 


BRUECKEN IN EISENBETON.—A Text-book 
for School and Practice. By C. Kersten. 
Part II. Arch Bridges. Berlin, Ger- 
many: Wilhelm Ernst & Sohn. Paper; 
6% x934 ins.; pp. 147; 356 illustrations 
in the text. 4 marks; American price, 
$1.60; or bound in cloth, 4.8 marks and 
$2, respectively. 


EINFLUSS DER ARMATUR UND DER RISSE 
IM BETON AUF DIE TRAGSICHER- 
HEIT.—By E. Probst. Reports of the 
Roval Testing Institution, Gross-Licht- 
erfelde West, Berlin. Berlin, Germany: 
Julius Springer. Paper; 7% x 10% ins.; 
pp. 144; 9 plates and 77 text illustra- 
tions. 15 marks; American price, $6. 


MATERIALBEDARF UND  DICHTIGKEIT 
VON BETONMISCHUNGEN. — Unter 
Berücksichtigung der Zusammenstampf- 
barkeit der Füllstoffe. By H. Nitzsche. 
Leipzig, Germany: Wilhelm Engelmann. 
Paper; 7 x 9% ins.; pp. 16; two folding 
plates in pocket. 1.6 marks; American 
price, 65 cts. 


MOVING LOADS ON RAILWAY UNDER- 
BRIDGES. — Including Diagrams of 
Bending Moments and Shearing Forces 
and Tables of Equivalent Uniform Live 
Loads. By Harry Bamford, Assoc. M. 
Inst. C. E., Lecturer on Engineering 
Drawing and Design, Glasgow University. 
London, England: Whittaker & Co. New 
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York: The Macmillan Co. Flexible cloth; 
6%x 8 4 ins.; pp. 78; 80 figures in the 
text. $1.25, net. 


ROAD MAKING AND MAINTENANCE.—A 


Practical Treatise for Engineers, Survey- 
ors, and Others. With an Historical 
Sketch of Ancient and Modern Practice. 
By Thomas Aitken, M. Inst. C. E., Sur- 
veyor to the County Council of Fife, Cu- 
par Division. Second Edition. London, 
England: Charles Griffin & Co. Cloth; 
6 x 9% ins.; pp. 525; 167 illustrations, 
partly in the text. 21s., net; American 
price, $8.40. 


STRENGTH OF MATERIALS.—A Manual for 


Students of Engineering. By William 
Charles Popplewell, Assoc. M. Inst. C. E., 
Lecturer on Strength of Materials. Theory 
of Structures, and Hydraulics, at the 
Manchester Municipal School of Technol- 
ogy. Edinburgh and London: Oliver & 
Boyd. Cloth; 5% x 9 ins.; pp. 180; 105 
illustrations, mostly in the text. 58., 
net; American price, $2, net. 


STRUCTURAL DRAWING.—By C. Franklin 


Edminster, Instructor in Department of 
Fine and Applied Arts, Pratt Institute, 
Brooklyn, N. Y. Published by the Author. 
(‘“Supplied” by David Williams Co., New 
York.) Cloth; 8% x 7% ins.; pp. 148; 
74 illustrations, mostly in the text. $2.50.. 


TESTS OF REINFORCED CONCRETE 


AN 


BEAMS.—Series of 1906. By Arthur N. 
Talbot. Bulletin No. 14, University of 
Illinois Agricultural Experiment Station. 
Urbana, III.: The University. Paper; 
6 x 9 ins.; pp. 36; 14 illustrations, mostly 
in the text. 


Electrical Engineering. 


INTRODUCTION TO THE STUDY OF 
ELECTRICAL ENGINEERING. — By 
Henry H. Norris, M. E., Professor of 
Electrical Engineering, Sibley College, 
Cornell University, M. A. I. E. E., etc. 
New York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; 6 x 9 
ins.; pp. v + 404; 179 illustrations. $2.50 
net. 


EXPERIMENTAL ELECTRICAL ENGINEER- 


ING.—And Manual for Electrical Test- 
ing. For Engineers and for Students in 
Engineering Laboratories. By V. Kara- 
petoff. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. Cloth; 
6 x 9 ins.; pp. xxxiv + 790; 538 illustra- 
tions. $6, net. 


Mathematics. 


PLANE AND SPHERICAL TRIGONOMETRY. 


—By A. M. Buchanan, J.L.D., Professor 
of Mathematics, Cumberland University. 
New York: John Wiley & Sons. Lon- 
don, England: Chapman & Hall, Ltd. 
Cloth; 5% x 9% ins.; pp. 96; 30 figures 
in the text. $1, net. 


Mechanical Engineering. 


HOW TO BURN ILLINOIS COAL WITHOUT 
SMOKE.—By L. P. Breckenridge. Bulle- 
tin No. 15, Engineering Experiment Sta— 
tion, University of Illinois. Urbana, III.: 
The University. Paper; 6 x 9 ins.; pp. 
44; 11 illustrations, mostly in the text. 


MACHINE DESIGN.—By Albert W. Smith, Di- 
rector of Sibley College, Cornell Univer- 
sity, and Guido H. Marx, Assoc. Prof. 
Mech. Engg., Leland Stanford, Jr., Uni- 
versity. Second Edition, revised and en- 
larged. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. Cloth; 
5 9 ins.; pp. X + 389; 278 illustrations. 


PUMPING ENGINES FOR WATER-WORKS. 
—By Charles Arthur Hague, M. Am. Soc. 
C. E., M. Am. Soc. M. E. New York: 
McGraw Publishing Co. Cloth; 6 x 9% 
ins; pp. 372; 113 illustrations, partly in 
the text. $5. 


THE GAS ENGINE. —ByVy Frederick Remsen 
Hutton, Emeritus Professor of Mechan- 
ical Engineering in Columbia University. 
Third Edition, thoroughly revised. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; 6 x 9 ins.; 
pp. xx + 562; 241 illustrations. $5. 


THE GAS ENGINE IN PRINCIPLE AND 
PRACTICE.—Consisting of Articles Pub- 
lished in Gas Power“ and Other Descrip- 
tive Matter and Tables. Written and 
Compiled by A. H. Goldingham, Mechan- 
ical Engineer and Expert, Author of Oil 
Engines.“ St. Joseph, Mich. : Gas 
Power Publishing Co. Cloth; 6 „ 9% 
ins.; pp. 195; 107 illustrations in the 
text. $1.50. 


Mining Engineering. 


MINE GASES AND EXPLOSIONS.—A Tert- 
Book for Schools and Colleges and for 
General Reference. By J. T. Beard, C. E., 
E. M., Principal of the School of Mines 
(Coal Mining Division), International 
Correspondence Schools, etc. New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Cloth; 5.x 7% ins.; pp. 
xvii + 402; 68 illustrations. $3, net. 


TECHNICAL METHODS OF ORE ANALYSIS. 
—By Albert H. Low, formerly Chief As- 
sayer, United States Mint, Denver. Third 
Edition, revised and enlarged. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; pp. xii + 
344; $3. 

Miscellaneous. 


MODERN PIGMENTS AND THEIR VEHI- 
CLES.—tTheir Properties and Uses Con- 
sidered Mainly from the Practical Side, 
and How to Make Tints From Them. By 
Frederick Maire, formerly Editor of 
“Painting and Decorating.” New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Cloth; 5 x 7% ins.; pp. xi 
+ 266; $2. 


The publication of material in this section is not paid for. While it partakes more or less of the nature of ad- 
vertising of the firms mentioned, it is intended as review notices of some of the more important catalogues received 
describing new features in machinery, materials, processes, etc., of interest to the engineering profession. 


THE HOME SHOW. 


During the week of May 2-9, The Home Ex- 
hibits Co., Inc., of 52 Broadway, will hold an 
exposition, known as the Home Show,“ at 
Grand Central Palace, New York City. The ob- 
ject of this exhibition is to bring together those 
already owning homes, those who contemplate 
building them, and those whose business it is 
to construct, furnish and decorate them. 

The time selected for holding the show is 
strikingly opportune, as it is at this season of 
the year that those contemplating the erection 
of a suburban or city home are most interested 
in viewing the various building materials, heat- 
ing and lighting apparatus, plumbing supplies, 
fireplaces, mantels, floorings, wall papers and 
other wall coverings, etc.; together with the 
numerous decorative and utilitarian devices, 
such as chandeliers, electroliers, radiators and 
furnishings of various kinds, in addition to 

dnnumerable labor-saving inventions now ob- 
tainable for use in the modern home. 

During the past two years more home sites 
have been purchased in and around New York 
City than in any like preceding period and 
the coming seasons promise to inaugurate an 
era of home building on a magnitude never 
before witnessed. This and the nature of the 
exposition—one appealing to the interests of 
practically every adult member of the ten-mill- 
fon population of the metropolitan district, and 
not merely to those of special classes, as have 
most of the successful shows held—have so 
favorably impressed those engaged in the man- 
ufacture and supply of materials, that already 
a considerable portion of the available space 
has been taken, and the remainder is being 
spoken for at a rapid rate. 

In addition to the exhibits proper, the man- 
agement has arranged for a number of special 
attractions, including a series of concerts to be 
rendered every afternoon and evening. 
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NEW METHOD OF DUPLICATING DRAW- 
INGS. 


A new process whereby copies can be made 
of any opaque ink drawing in black lines and 
upon any kind of paper or cloth, tracing 
cloth included, has been recently perfected by 
The Electro-Sun Blue Print Co., of 44 Broad 
St., New York City. Any defects in the orig- 
inal tracings or drawings will not appear in 
the copies, and, unless the originals are abso- 
lutely defaced, perfect copies can be obtained. 
If desired, any part of a drawing can be omit- 
ted, as well as any changes incorporated. The 
copies are of the same size as the original, 
all shrinkage being obviated in the process. 
Colors other than black can be used, if pre- 
ferred. The process is an inexpensive one, 
and those requiring a class of work of superior 
quality, approaching in excellence that accom- 
plished by lithographic methods, will do well 
to communicate with the company for addi- 
tional particulars. 


THE PROTECTION OF WOOD PILING 
AGAINST MARINE WOOD BORERS. 


Railway engineers have planned and worked 
for years to prevent the action of teredo, lim- 
noria and other marine wood borers which de- 
stroy the piles of docks, wharves, bridges and 
trestles in the regions where salt water is to 
be spanned. These destructive worms, it ap- 
pears, are found every year farther and far- 
ther north. In fact, Barnegat Bay and even 
Jamaica Bay in Long Island are more and more 
frequented by these wood destroyers. 

It is an interesting fact to note that it is 
possible for a single mollusk of this type to 
hatch a Dillion of its sporadic offspring. At 
this early stage of the teredo, it is also micro- 
scopic and moves about in the water and at- 
tacks any woodwork which may have been left 
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LOCK JOINT TILE PILE PROTECTION. 


exposed, entering it by a hole not larger than 
a pin head. After they have started their bor- 
ing they grow, not only in length, but also in 
diameter, and sometimes have been known to 
have reached diameters as great as three- 
fourths of an inch. The teredo is whitish in 
color, and has two small flexible tubes or 
siphons continuously extending into the water 
from the small entrance hole in the wood. It 
is very important that these vital organs be 
constantly submerged in comparatively pure 
salt water, as it is through these organs and 
from the water that the teredo gets his nourish- 
ment. Thus it is that any substance which will 
permanently cut off the surface of the wood 
from contact with pure salt water, will not 
only kill the teredos that are already in a pile, 
but will prevent the entrance of other teredos. 
Various methods have been tried with more or 
less success, such as the driving of thousands 
of round-headed iron tacks closely together 
into the pile, copper sheathing, spirally wrap- 
ping the pile with tarred burlaps, coating con- 
crete shells around the pile, stringing ordinary 
sewer pipe over the top of the pile and then 
filling in with sand, etc., etc.; but all of these 
are open to objection, on account of expense, 
corrosion, lability to detachment, inability of 
the protection to automatically adjust itself to 
a receding mud line, inconvenience in repairs, 
etc. 


The lock joint pipe, made by the Lock Joint 
Pipe Company, 346 Broadway, New York, is a 
system which has been devised for the purpose 
of obviating these defects, and consists of sec- 
tions of concrete pipe made in halves so as 
to be placed around a pile and then filled with 
sand. The joints are locked and sealed tightly 
so as to hold the finest sand. Thus it is 
claimed that the pipe does not adhere to pile 
but settles gradually and follows the mud line,: 
always keeping the pile protected throughout 
the field of attacks of the marine wood borers. 
It is thus impossible for the teredo to enter a 
pile above this protection and live so long as 
this protection stands above the high water 
mark. 

This system can be applied to old structures 
as easily as to new without removing the deck, 
without interfering with traffic and with- 
out the necessity of employing a diver and 
his expensive outfit. Inspection is a simple 


“matter since sand showing at the top assures 


sand in place down to the lowest mud line. 

It is to be remembered that the life of the 
teredo depends upon his ability to be contin- 
uously in contact with salt water of compar- 
atively pure quality, and the placing of the lock 
joint pipe around the pile smothers the teredo 
inasmuch as it cuts off his access to pure salt 
water.—From literature of the Lock Joint Pipe 
Co. 
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Life-Size Picture 
of Teredo. 


Portion of Pile 
Destroyed by 
Teredo. 


HEATING AND VENTILATING A LARGE 
FACTORY PLANT. 

It is becoming more and more recognized 
among engineers that the only practical way 
of heating a factory, both as regards efficiency 
and economy, is by some form of the fan sys- 
tem. In this system, the air is blown by means 
of the fan over heating coils, which usually 
utilize the exhaust steam of the fan engine, and 
thence carried through ducts to the various 
parts of the building. A brief description of 
this system of heating and ventilating, as re- 
cently installed by The Buffalo Forge Com- 
pany, of Buffalo, N. Y., at the Geo. N. Pierce 
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Co.’s new automobile manufacturing plant, in 
the same city, may prove not without interest. 


This plant, one of the largest and most mod- 
ern factories in the world, consists of eight 
buildings, covering about fifteen acres of 
ground, which are built entirely of reinforced 
concrete. After considering the matter very 


carefully, The Buffalo Forge Company's en- 


gineers decided that the best method would be 
to place a separate heating plant in each of the 
five larger buildings. 


A small portion of each of the buildings de- 
cided upon was partitioned off and the heating 
apparatus installed therein. Briefly, each out- 
fit consists of an engine-driven fan, drawing 
the air from outside through heater coils, 
which are supplied with either live or exhaust 
steam. From the fan the air is led through 
ducts underneath the buildings and up through 
risers in the various rooms. These tunnels 
through which the air is led are built of con- 
crete and in some cases measure as much as 
6 x 7 ft. in cross-section. In the manufac- 
turing building, which is 400 x 155 ft. and 20 
ft. high, and has a total cubic contents of 
about 1,350,000 cu. ft., the following apparatus 
was installed: Fan, with blast wheel 113 ins. 
in diameter by 54 ½ ins. wide, with & -in. steel 
plate housing, driven by a direct- connected 10 
x 10-in. horizontal side- crank engine, at a 
speed of 175 r. p. m. This fan has a guaranteed 
capacity of 61,000 cu. ft. per min. The heater 
for this building alone contains nearly two 
miles of l-in. pipe. The stock building, 
measuring 400 x 35 ft., with an average height 
of about 20 ft., contains about 280,000 sq. ft. 
The requirements here, of course, are not so 
great and a smaller blast wheel, measuring 64 
ins. in diameter and 30 ins. wide, driven by a 
direct 5 x 5-in. vertical engine at a speed of 
290 r.p.m., giving the fan a capacity of 17,000 
cu. ft. of air per min., are sufficient. The As- 
sembly Building is one of the largest, being 
400 x 120 ft., with an average height of 40 ft., 
and contains about 1,920,000 cu. ft. This is 
heated and ventilated by a fan with blast wheel 


- 10 ins. in diameter, of the full housing type, 


driven by a direct-connected 10 x 10-in. engine 
at a speed of 164 r.p.m. It has a capacity of 
68,000 cu. ft. of air per min. In the heater 
coils in this building were used 9,912 lin. ft. of 
l-in. pipe. The apparatus in the other build- 
ings is on a similar large scale, each set beinge 
specially designed to suit individual needs for 
heating and adequate air supply. 

All of the above fans are constructed of 
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heavy steel piate, with forged steel shafts 
turned to size. The engines used are specially 
designed for fan driving, and are the stan- 
dard Buffalo Forge Fan Engines. The heaters 
are all built on the Buffalo sectional base plan, 
with steel pipes screwed into cast-iron bases. 
They are connected so as to be controlled sep- 
arately, and so that they may be supplied 
with live steam when sufficient exhaust is not 
available. They are tested under 180 lbs. wa- 
ter pressure before leaving the factory. The 
apparatus, as installed, is guaranteed by the 
manufacturer to heat these buildings to 70° 
F. when the outside temperature is 10° below 
zero. 


VACUUM PUMPS FOR DIRTY WATER. 


“A pump operating on the vacuum principle 
possesses decided advantages where sand or 
other gritty material is contained in the water, 
and the remarkable lightness of weight and 
ease with which its location can be changed 
as excavation work shifts or mine shafts are 
sunk lower and lower, make this type of pump 
particularly useful in unwatering cofferdams, 
caissons, mines, quarries and isolated work of 
all kinds. 

The idea of raising water by the condensa- 
tion of steam in a chamber and then forcing 
it up to a still higher level by the direct pres- 
sure of steam on the surface of this water in 
the same chamber, originated with Capt. Thos. 
Savery, who, in 1698, patented his celebrated 
‘fire engine.’ Properly speaking, his device 
was not an engine, but a sort of pump, a fore- 
runner of the present Emerson steam pump. 
In operating Thos. Savery’s engine one cyl- 
inder was filled with steam, the steam valve 
was closed by the operator and a spray of wa- 
ter was then injected into the steam. The con- 
tinual services of a man were needed to ope- 
rate the steam valve and an almost continuous 
stream of water was delivered. 

In general, the Emerson pump consists of 
two long cigar-shaped cylinders or receiving 
tanks each connected at the bottom through 
upward opening valves with the suction pipe; 
and also connected, again with upward open- 
ings valves, with the discharge pipe, thus hav- 
ing but four valves in all for the average stan- 
dard pump. 

„In the Emerson pump the steam is used 

twice. First it presses directly down on the 
surface of the water in the chamber and forces 
it out through the discharge pipe. Second, this 
same steam is itself then suddenly condensed, 
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creating a vacuum which refills that chamber 
with a new charge of water. 

“The mechanism for controlling the admis- 
sion of steam alternately to the two cylinders, 
is all encased so as to be entirely protected 
from any danger of injury or clogging by dirt 
or other accumulation. The Emerson pump 
can be operated with perfect success although 
nine-tenths submerged in water. The admis- 
sion and cut-off valve is a flat rotary valve 
turned by a very small engine which is hidden 
in the upper end of the pump, the exhaust pipe 
of which empties into the suction pipe of the 
pump. Thus no steam is liberated and this 
pump is ideal for underground work where 
greasy steam in the air would cause discom- 
fort for the workmen. 

“A saving of at least 25% in the amount of 
fuel, one of the main advantages claimed for 
the Emerson pump, is the result of early steam 
cut-off, which is made possible by the design 
of the rotary slide valve steam ports.“ — From 
literature of the Emerson Steam Pump Co., 
Alexandria, Va. 


NOTES ON STEEL PILING. 


In the first place it is of the utmost impor- 
tance that a shape of metal be selected which 
has the greatest possible strength and stiffness 
with the minimum weight of metal. When 
being driven a steel sheet-pile is subject to the 
conditions of a column loaded at both ends, one 
end load being the resistance of the ground, 
the other being the blow of the hammer, and 
it is at this time particularly that the steel 
sheet-pile is subject to its most severe duty, 
and then stiffness is paramount. In fact, the 
greater the stiffness the easier it will drive, be- 
cause all the force in the blow of the hammer 
is usefully employed, while, if the sheet pile 
has not the required stiffness it will soon 
buckle in any kind of hard soil, and then most 


of the force in the blow of the hammer is spent 


or absorbed in increasing the distortion of the 
sheet pile and in overcoming the resulting fric- 
tion between the contiguous sheet-piles. That 
this feature of stiffness can not be emphasized 
too strongly has been well proved by numerous 
failures of steel piling formed of sections weak 
in this respect, whether these sections are used 
alone or in connection with very stiff members. 

“The next most important requirement of a 
satisfactory steel sheet-piling is that it shall 
form a wall or shoring wherein the members 
act in unison, otherwise there is a mass of su- 
perfluous metal which does no work and must 
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be supported by bracing together with the Ae 
terial, soil or water, which it is supposed to 
carry. It is far more important to have steel 
piling sections which lock rigidly together than 
to have sections which have a limited amount 
of play, because, as a rule, the steel piling is 
driven in straight lines and for sharp corners 
special sections are necessary anyway. Where 
there is no rigid interlocking, it is almost im- 
possible to drive the individual piles in a 
straight line and the result is a sheet-piling 
wall which bears heavily and very unevenly 
against the wales or bracing required to hold 
it up. a 

“In the corrugated system of steel sheet- 
piling these objections are overcome. The sec- 
tions used are individually the stiffest possible 
and they interlock rigidly. There is certainly 
no form of metal stronger than a corrugated 
sheet or plate to resist such forces as act first 
upon the individual sheet piles and then upon 
the sheet-piling as a whole. A remarkable fea- 
ture of the corrugated sections is that their 
stiffness remains practically constant for equal 
radii of corrugation, irrespective of the thick- 
ness of the sheet or plate. 

“Corrugated piling is comparatively flexible 
laterally and may be easily deflected, so that 
while it can be forced through anything except 
large boulders, it will readily work its way past 
them if they are not too large. If, however, 
it is attempted to force corrugated steel piling 
through a large boulder it will either abso- 
lutely refuse to drive at all further, or, if 
pounding of the pile-hammer is persisted in, 
the result will be simply to smash the head of 
the pile or upset the material at the point. It 
is quite impossible for a corrugated steel pile 
to buckle because its stiffness will not allow 
it and the force of the blow will be spent in 
deforming the material at the ends, and a cor- 
rugated sheet pile abused in this way will not 
interfere with the driving or pulling of the ad- 
jacent members. | 

“In general, for driving steel piling, a 2500- 
lb. drop hammer may be used, but a 3000-Ib. 
steam hammer is much better. For lengths 
greater than 30 feet or for driving in very hard 
soil, clay or hardpan, heavier hammers may be 
required. The steam hammer is to be pre- 
ferred as the blows are more rapid and it is 
easier to drive the steel piling through ob- 
structions, and the piling is less likely to be 
injured at the top. For hard driving a cap 
should be used to protect the head of the pile, 
and this may consist simply of a flat steel plate 
and a block of hard wood on top, or it may 


DRIVING WEMLINGER CORRUGATED STEEL 
PILING. 


consist of a special hammer base such as fur- 
nished by the manufacturers of pile drivers. 
For driving short lengths or for driving in 
soft soil, the cap may be dispensed with and 
the hammer made to strike directly on top of 
the steel pile. The cost of driving is generally 
about 25% less than for driving wood. In 
many cases, of course, wood cannot be used at 
all.“ From literature of the Wemlinger Steel 
Piling Co., 11 Broadway, New York. 


William V. Dee, heretofore Eastern Repre- 
sentative of The Railway Age,“ has been ap- 
pointed General Sales Manager for The G. 
Drouvé Co., Bridgeport, Conn., makers of the 
“Anti-Pluvius’” Skylight, and the Lovell win- 
dow-operating device. 


The Clipper Manufacturing Co., of New York 
City, has removed from 401 W. 124th St., to 
new quarters at 366-368 Gerard Ave. 


198 


A MACHINE FOR TESTING JACKS. 

There has recently been installed by the 
Joyce-Cridland Co., of Dayton, Ohio, an inter- 
esting machine for testing the various kinds of 
jacks which the company manufactures. The 
machine consists simply of a 16-foot bar ful- 
crumed at one end, and weighted at the other 
with eight 850-pound weights, any or all of 
which may be used at one time. The bar is 
made from an ordinary 15-inch I-beam and the 
machine is set over a concrete foundation 6 ft. 
deep. The weights remain on a spring plat- 
form while at rest, and are picked up by in- 
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crete, so that the fulcrum withstands any pres- 
sure which may be applied by the heaviest 
jack. The fulcrum, attached to the bar by a 
steel casting, is a pin which carries knife edges 
both above and below. When the machine is 
standing idle, the lower knife edges rest on 
each side of the centering block. When a jack 
is put under the beam and pumped up, the up- 
per knife edges rise against steel hard plates 
in the head. Graduations in tons are marked 
on the J-beam, commencing with one ton. The 
beam is graduated for each number of weights, 
the place for each graduation being deter- 


METHOD OF OPERATING MACHINE FOR TESTING JACKS. 


serting pins through the yoke from each side. 
Directly over this yoke is a hoist for putting 
on and removing the weights. 
The base of the machine consists of two 
15-inch channel irons placed side by side and 
with the flat side up. The head is braced by 
round steel struts to a cast steel head on the 
end of the channels. The concrete below the 
channels is reinforced by twisted steel bars, 
which are placed to give greatest resistance 
near the fulcrum, where the strain is greatest. 
The vertical rods which hold the fulcrum 
in place are anchored at the bottom of the con- 


The Ransome Concrete Machinery Co., Dun- 
ellen, N. J., advises us that the company has 
discovered a method under which it can fur- 
nish its bonding mixture in solid form at a 
price even cheaper than that of ordinary acid 
solution, and which carries with it the right to 
use the process. Five pounds of this material, 
called Ransomite,“ is sufficient, ordinarily, to 
treat from 1,000 to 1,500 sq. ft. 


mined by accurate calibration. On the bottom 
side of the beam is a sliding clamp or block 
with a V-shaped notch. The jack to be tested 
is set just under this notch, and a round pin 
is laid on top the jack so that it will enter the 
notch. This insures correct bearing during the 
tests. By shifting the point of application of 
the jack and adjusting the number of weights 
any desired load may be thrown upon the jack 
before the weights will rise. A hydraulic or 
other heavy jack can thus be tested under pre- 
cisely the same conditions as if it were lifting 
a locomotive truck, car or any other weight. 


The plant of the Blanc Stainless Cement 
Company, located at Allentown, Pa., recently 
began the manufacture of a cement which is 
said to be immaculate in color and stronger 
than Portland cement. The cement was per- 
fected, after years of experimenting and dem- 
onstrating, by Mr. J. Maxwell Carrere, who is 
General Manager and Treasurer of the com- 
pany. i 


INDUSTRIAL ENGINEERING 


The India Rubber and Gutta Percha Insulat- 
ing Company, of 253 Broadway, New York, has 
changed its name to Habirshaw Wire Company. 
For over twenty years this well-known com- 
pany has manufactured Habirshaw wires, ca- 
bles and cores under the supervision of Dr. 
W. M. Habirshaw, and now the name of that 
gentleman has been made a part of the legal 
title of the company. The company announces, 
what will be believed readily enough, that the 
highest grade of insulation will characterize 
the output of the concern under the new name 
as well as under the old one. 


TRADE PUBLICATIONS. 


LIST OF PARTS.—The Wells Light Manufac- 
turing Co., 44 Washington St., New York 
City. Paper; 8 x 4 ins.; pp. 8; illustrated. 

This pamphlet contains a list of the parts 
for repairing the company’s tanks and burn- 
ers, and the prices of these parts. The list 
supersedes all other price lists previously 
issued. 


PUMP DATA.—Bulletins 9, 11-20. The Allen- 
town Rolling Mills, Allentown, Pa. Paper; 
9 x 6 ins.; pp., each, 8; illustrated. 

These eleven bulletins illustrate and de- 
scribe various types of electric pumps manu- 
factured by the Allentown Rolling Mills. 
Each bulletin contains, in addition, tables of 
the range of operation of the type of pump de- 
scribed, the size motors needed to operate 
them, the total working lift, etc. 


UNIVERSAL PORTLAND CEMENT.— The Uni- 
versal Portland Cement Co., The Commer- 
cial National Bank Building, Chicago. 
Paper; 9 x 6 ins.; pp. 8. 

This pamphlet contains a number of inter- 
esting views of various buildings and resi- 
dences, walls and sidewalks in which the Uni- 
versal Portland Cement was used. The com- 
pany has plants both at Pittsburg and at Chi- 
cago, and as a result can guarantee quicker 
shipment to all sections of the country than 
almost any other manufacturers. 


NON-FLUID OILS.—New York & New Jersey 
Lubricant Co., 14 Church St., New York 
City. Paper; 3% x 5% ins; pp. 8. 

The advantages arising from the use of 
Non-Fluid Oils are dwelt on in this little 
pamphlet. Non-Fluid Oils are fine mineral oils 
which have been treated so as to become par- 
tially solidified. They are neutral and cannot 
gum or cause corrosion, and in this respect 
are greatly superior to greases and fluid oils. 
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They are well suited for automobile use and 
find extensive application in railroad, mining 
and other work. 


INDUSTRIAL BUILDINGS.—Bulletin No. 22. 
D. C. Newman Collins, M. Am. Soc. C. E., 
Consulting Engineer and Architect, New 
York City. Paper; 5 x 7 ins.; pp. 10; 
illustrated. 

This little folder, together with an article 
reprinted from the Engineering Magazine“ for 
September, 1907, accompanying it, describes 
methods for the design and construction of in- 
dustrial buildings. A list of many of the 
largest works designed and constructed under 
the supervision of the author is included in 
the pamphlet and is a strong tribute to his 
ability and reputation as an industrial archi- 
tect. 


THE FULLER-LEHIGH PULVERIZER MILL. 
—Lehigh Car Wheel & Axle Works, Ful- 
lerton, Pa. Paper; 9 x 12 ins.; pp 48; 
illustrated. 

The Fuller-Lehigh Mill is described in this 
catalog and its usefulness for grinding rock, 
cement, coal, etc., is made apparent. A num- 
ber of tests made by various users of the 
Fuller-Lehigh Mill are quoted and show that 
80 to 85% of the material ground will pass 
through a 200 sieve, a record which it 1s diffi- 
cult to surpass. The method of operation is 
thoroughly described and lists of repair parts 
are given. The catalog is well illustrated and 
attractively printed. 


THE A. S. CAMERON STEAM PUMP WORKS. 
—Illustrated Catalog No. 35. The A. 8. 
Cameron Steam Pump Works, foot of 
East 23d St., New York. Paper; 9 x 6 
ins.; pp. 158. f 

In this catalog the various types of steam 

pumps manufactured by this company are de- 
scribed in detail, complete lists of repair parts 
and prices are given. In addition to the in- 
formation descriptive of the Cameron Pump 
Works’ products, there is also considerable 
matter under the head of ‘‘Useful Informa- 
tion,“ which will be of value to all users of 
steam pumps. Many facts regarding steam 
and water, their properties, etc., are given. In 
addition there are tables giving the areas of 
circles, advancing by eighths, the capacity of 
pumps, ratios of areas for given diameters of 
steam and water cylinders, heights in feet to 
which pumps will elevate water, friction loss 
in pounds pressure per square inch, horizontal 
and vertical distances reached by jets, wrought 
iron pipe for steam, gas or water, and metric 
measures and their English equivalents. 
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THE REGULATION AND CONTROL OF CON- 
CRETE CONSTRUCTION.—By E. 8. 
Larned. The Association of American 
Portland Cement Manufacturers, Land 
Title Building, Philadelphia. Paper; 6 x 
9 ins.; pp. 12. 


Many failures of concrete structures are due, 
not to the fact that the cement is of a poor 
quality and cannot do the work required of it, 
but to the faulty methods of construction em- 
ployed and to the inefficiency of the inspectors 
who are at work. The Association of Ameri- 
can Portland Cement Manufacturers has dis- 
tributed considerable literature regarding ce- 
ment, and concrete, and proper methods of con- 
struction in order to disseminate reliable in- 
formation regarding the subjects, and thereby 
lessen such dangers as may be attended on the 
various types of concrete construction. This 
bulletin is the sixteenth of the series thus 
issued and is of decided value to engineers and 
contractors. It may be obtained from the As- 
sociation upon application. 


AIR COMPRESSOR LUBRICATION.—Joseph 
Dixon Crucible Co., Jersey City, N. J. Pa- 
per; 6 x 9 ins.; pp. 24; illustrated. 

This pamphlet begins with a quotation from 

a prominent engineering journal, which states 
that “It is an established fact that a com- 
pressed air system, that is, the air compressor, 
receiver and discharge pipes, has within itself 
the potentiality of destructive explosion if the 
matter of air-cylinder lubrication is indiffer- 
ently attended to.“ Such an explosion is due, 
primarily, to the volatilization of the lubricant 
employed. If a lubricating substance whose 
action is like that of graphite, namely, build- 
ing up and making smooth, uneven surfaces, 
and one which, like graphite, cannot be vola- 
tilized, is employed, all danger of explosion 
due to unsuitable oils or the excessive use of 
good lubricants is avoided. The pamphlet also 
contains a brief article which deals with the 
use of graphite for lubricating rock drills. 


THE IDEAL REINFORCING FOR SLAB CON- 
STRUCTION.—Albert Oliver, 1 Madison 
Ave., New York. Paper; 6 x 3% ins.; 
ins.; pp. 158. 

In the construction of all reinforced con- 
crete floors and roof slabs the vital point is 
the proper distribution of a sufficient quan- 
tity of the reinforcing material. The mate- 
rials used for this purpose are numerous. Two 
important points to be observed are that the 
steel used for reinforcing the material shall 
have a high tensile strength and that the bond 
between it and the concrete shall be contin- 
uous. The Clinton Wire Cloth Company, 
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whose welded wire is described in this pam- 
phlet, claims superiority for their product over 
any other reinforcing offered for sale, chiefly 
on account of these two points. One point 
which should be noted is that all the com- 
pany’s material is thoroughly tested before 
being placed in the structure in which it is 
to be used. 
THE EXPANDED METAL SYSTEM OF STEEL 
CONCRETE CONSTRUCTION.—The Ex- 
panded Metal Engineering Co., 225 Fifth 


Ave., New York. Paper; 5 x 8 ins.; pp. 
176; illustrated. 


This handsome booklet, containing as it does 
an extended discussion of the theory of ex- 
panded metal, as well as many illustrations of 
buildings under the process of construction, 
details of construction work and tables giv- 
ing the resisting moments and working loads 
per square foot for expanded metal and con- 
crete of varying composition, will be of inter- 
est to the engineer, architect and contractor. 
Expanded metal has come into such wide use 
for reinforcing concrete structures that a thor- 
ough presentation of all phases of its use and 
the stresses to which it may be subjected, such 
as this booklet contains, will be of value, not 
only to users of expanded metal, but also to 
all who are connected with reinforced concrete 
construction. 

THE HAINS CONCRETE MIXER. — The 
Hains Concrete Mixer Co., Washington, 


D. C. Paper; 9 x 6 ins.; pp. 36; illus- 
trated. 


In order to obtain an ideal concrete it is 
necessary that the cement, sand and broken 
stone be so incorporated, that the smaller 
parts shall fill the voids in the larger, and 
that every grain of sand and every piece of 
broken stone be covered with a paste formed of 
the cement and water. The Hains Concrete 
Mixer is designed to do this as quickly and 
as economically as. possible. The mixer is 
thoroughly described and illustrated in the 
pamphlet, as are many notable engineering 
works on which the Hains machine was used. 
The principle on which this mixer is built is 
that the only effective way to mix concrete in 
a machine is to rotate the charge and not the 
machine. The Hains Mixer mixes concrete 
by forcing the wet sand and stone, or gravel, 
through the dry cement powder, thereby coat- 
ing the particles with a film of cement paste, 
and by means of suitably shaped receptacles, 
imparts the proper motion of rotation to the 
entire mass to complete the mix. In other 
words, by rotating the mass of the ingredients 
but not the mixer. 
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THE 
TECHNICAL PRESS INDEX 


220 BROADWAY, NEW YORK 


This Index is intended to cover the field of 
technical literature in a manner that will 
make it of the greatest use to the greatest 
number—that is, it will endeavor to list all the 
articles and comment of technical value ap- 
pearing in current periodicals. Its arrange- 
ment has been made with the view to its 
adaptability for a card-index, which engineers, 
architects and other technical men are grad- 
ually coming to consider as an indispensable 
adjunct of their offices. 

Each item gives: 

1. Full title and author. 

2. Name and date of publication. 

3. An estimate of length of article. 

4, A short descriptive note regarding the 
scope of the article—where considered neces- 
gary. 

5. Price at which we can supply current ar- 
ticles. 


LIST OF PERIODICALS INDEXED 


The Publishers do not carry copies of any 
of these articles in stock, but, if desired, will 
supply copies of the periodical containing the 
article at the prices mentioned. Any premium 
asked for out-of-date copies must be added to 
this price. 


The principal journals in the various flelds 
of technical work are shown in the accompany- 
ing list, and easily understood abbreviations 
of these names are used in the Index. 


The Editor cordially invites criticisms and 
suggestions whereby the value and usefulness 
of the Index can be extended. 


In order to comply with the many sugges- 
tions and requests of readers who desire to 
make practical use of this index, it is printed 
on one side of the sheet only, to permit the 
clipping of any desired items. 


JOURNALS, PROCEEDINGS AND TRANSACTIONS OF AMERICAN 
TECHNICAL SOCIETIES 


Journal Am. Foundrymen’s Assn. 
Journal Assoc. Engineering Societies. 
Journal Eng. Soc. of Western Pa. 
Journal Franklin Institute. 

Journal West. Society of Engineers. 
Proceedings Am. Soc. C. H. 
Proceedings Am. Soc. M. E. 
Proceedings Can. Soc. C. E. 


Proceedings Engineers’ Club, Philadelphia. 
Proceedings New York R. R. Club. 
Proceedings Pacific Coast Ry. Club. 
Proceedings St. Louis Ry. Club. 
Proceedings U. S. Naval Institute. 
Transactions Am. Inst. Electrical Engineers. 
Transactions Am. Inst. Mining Engineers. 


(Continued on second page following.) 
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TECHNICAL PERIODICALS 


An inch card under this heading costs $2.50 a month 


American Builders Review 


A Journal Devoted to the Architects, Contractors, En- 
gineers and Builders of the Pacific Coast. 


$5.00 per annum in the U. 8.—Other Countries, $6.00. 
Single copies, 50 cents. 


648 Stevenson St., SAN FRANCISCO, CAL. 


The Canadian Municipal Journal 
Official Organ of the Dominion and Provincial Unions of 
Municipalities. 
Reaches the officers of EVERY municipality in Canada. 
Monthly, one dollar per year; ten cents per copy. 
Room 29, Alliance Building, 
MONTREAL, CANADA. 


Compressed Air 


Monthly, devoted to the theory and practice of com- 
pressed air, pneumatic tools, air compressor design, air 
lift pumping, tunneling, rock excavation, etc. 

10c. per copy. $1.00 per year. 

Published by 


THE COMPRESSED AIR MAGAZINE CO., 
Bowling Green Bldg.. NEW YORK CITY. 


Electric Railway Review 


Best edited, most up-to-date and rapidly-growing jour- 
nal in the traction field.. Published every Saturday. Do- 
mestic, $2.00; Canada, $3.50; other foreign countries, 
$5.00; single copies, 10 cents. 

THB WILSON COMPANY, 
160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


Engineering-Contracting 
A Weekly Journal for Civil Engineers and Contractors; 
with which is incorporated 
ENGINEERING WORLD and CONTRACT NEWS. 
Established 1891—Every Wednesday—$2 a Year. 
Single copies 10 cents. 
858 Dearborn St., CHICAGO, ILL. 


Engineering News 


A Journal of Civil, Mining and Electrical 


Mechanical, 
Engineering. 
Weekly, $5.00 per year; single copies, 15 cents. 


Published every Thursday by 


THE ENGINEERING NEWS PUBLISHING CO., 
220 Broadway, NEW YORK. 


will find it to their advantage 
to have a one-inch card on this 
page, opposite the list of Peri- 
odicals Indexed. . . 


Publishers 


The Industrial Magazine 
A Monthly Magazine on Industrial Engineering for 
Engineers and Contractors. 
Single copies 10 cents. One year $1.00 


21 Park Row, NEW YORK. 


The Iron Age 


A Journal of the Iron, Steel, Metal, Machinery and 
Hardware Trades. 


Subscription Price, $5.00 per year in the United States 
and Mexico; $7.50 in all other countries. Single copies 


15 cents. 
DAVID WILLIAMS Co., 
14-16 Park Place, NEW YORK. 


Mining Science 


A consolidation of Ores and Metals and Mining Reporter 


A Semi-Monthly Review of Progress in Mining and 
Motallurgy. 
$2.00 a year. 10 cents a copy. 


DENVER, COLO. 


Progressive Age 
Treats of Gas and its application to domestic and in- 


dustrial operations. Subscription 33. Specimen copy, 


15 cents. 
280 Broadway, NEW YORK. 


The Railway Age 


Leader and acknowledged authority in all steam rail- 
way matters. Published every Friday; over 2,000 pages 
a year. Domestic, $4.00; Canada, $5.50; other foreign 
countries, $6.00; single copies, 10 cents. 


THE WILSON COMPANY, 


160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


Roadmaster and Foreman 


Established 1885. 


For Roadmasters and Foremen, Engineers and Super- 
intendents of Maintenance of Way, Superintendents and 
Foremen of Bridges and Buildings. 


Monthly, $1.00 per year; single copies, 10 cents. 
353 Dearborn St., CHICAGO, ILL 


ASK US 
ABOUT IT 


Patronize ENGINEERING DIGEST Advertisers When You Can 
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AMERICAN AND CANADIAN PERIODICALS 


Acetylene Journal. 

American Architect and Building News. 

American Artisan. 

ee Builders’ Review.—See Adv. oppo- 

te. 

American Carpenter & Builder. 

American Engineer and R. R. Journal. 

American Exporter. 

American Gas Light Journal. 

American Industries. 

American Inventor. 

American Journal of Science. 

American Machinist, 

American Shipbuilder. 

Architect & Engineer of California. 

Architectural Art. 

Architectural Record. 

Architectural Review. 

Architects’ and Builders’ a 

Architecture. 

Automobile. 

Boiler Maker. 

Brass World. 

Brick. 

Bulletin Am. Iron & Steel Assn. 

Bulletin of Dept. of Labor. 

Bulletin Univ. of Kansas. 

Bulletin Univ. of Wisconsin. 

California Journal of Technology. 

Canadian Architect and Builder. 

Canadian Cement & Concrete Review. 

Canadian Electrical News. 

Canadian Engineer. 

Canadian Machinery & Manufacturing 

Canadian Manufacturer. 

Canadian Mining Journal. 

n Municipal Journal.—See Adv. 
site. 

Carpentry and Building. 

Cassier’s Magazine. 

Castings. 

Cement. 

Cement Age. 

Cement and Engineering News. 

Cement Era. 

Central Station. 

Chemical Engineer. 

Cold Storage and Ice Trade Journal. 

Commercial America. 

Compressed Air.—See Adv. opposite. 

Concrete. 

Concrete Age. 

Concrete Engineering. 

Contractor. 

Cornell Civil Engineer. 

Daily Consular and Trade Reports. 

Domestic Engineering. 

Economic Geology. 

Electrical Age. 

Electrical Review. 

Electric Journal. 

Electric Railway Review.—See Adv. opposite. 

Electrical World. 

Electric Traction Weekly. 

Electrochemical and Metallurgical Industry. 

Engineer. 

Engineering-Contracting.—See Adv. opposite. 

Engineering and Mining Journal. 

Engineering Magazine. 

Engineering News.—See Adv. opposite. 


News. 


oppo- 


Engineering Record. 

Factory. 

Far Eastern Review. 

Fire and Water Engineering. 
Forestry and Irrigation. 

Foundry. 

Gas Engine. 

Gas Power. 

Glass and Pottery World. 
Hardware. 

Heating and Ventilating Magazine. 
Horseless Age. 

Ice and Refrigeration. 
Illuminating Engineer. 

Implement Age. 

Industrial Magazine.—See Adv. opposite. 
Industrial World. 

Inland Architect. 

Insurance Engineering. 
International Marine Engineering. 
Iron Age.—See Adv. opposite. 
Iron Trade Review. 

Irrigation Age. 

Journal of Electricity, Power and Gas. 
Journal of U. S. Artillery. 
Journal of Worcester Polytechnic Institute 
Juditious Advertising. 

Machinery. 

Marine Review. 

Metal Industry. 

Metal Worker, Plumber and Steam Fitter. 
Mines and Minerals. 

Mines and Mining. 

Mining and Scientific Press. 
Mining Science. 

Mining World. 

Modern Machinery. 

Moody’s Magazine. 

Motor. 

Motor Age. 

Motor Boat. 

Motor Car. 

Motor Traffic. 

Municipal Engineering. 

Municipal Journal and Engineer. 
Paper Trade Journal. 

Plumber’s Trade Journal. 

Popular Mechanics. 

Popular Science Monthly. 

Power. 

Power and Transmission. 

Power Wagon. 

Practical Engineer. 

Printers’ Ink. 

Profitable Advertising. 

Progressive Age.—See Adv. opposite. 
Railroad Gazette. 

Railway Age.—See Adv. opposite. 
Railway and Engineering Review. 
Railway and Locomotive Engineering. 
Railway and Marine World. 
Railway Engineering. 

Railway Master Mechanic. 
Roadmaster and Foreman.—See Aav. opposite 
Rose Technic. 

Scientific American. 

Scientific American Supplement. 
Selling Magazine. 

Sibley Journal of Engineering. 
Southern Machinery. 

Stevens Institute Indicator. 
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Stone. 

Street Railway Journal. 
Technical World Magazine. 
Technology Quarterly. 

Textile Manufacturer’s Journal. 
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Tradesman. 
Waterproofing. 
Western Electrician. 
Wood Craft. 

Wood Worker. 


PRINCIPAL BRITISH PERIODICALS 


Agricultural Chronicle. (m.) 
Architect. (w.) London. 
Architects’ Magazine. (m.) 
Architectural Review. (m.) 
Autocar. (m.) London. 
Automobile Journal. (m.) London. 
Automotor Journal. (w.) London. 
Board of Trade Journal. (w.) London. 
British Architect. (m.) London. 
British Clay Worker. (m.) London. 
British Trade Review. (m.) London. 
Builder. (W.) London. i 
Building Industries. (w.) Glasgow. 
Civil Engineering. (w.) London. 
Cold Storage. (m.) London 
Colliery Guardian. (w.) 
Commercial Motor. (w.) London. 
Concrete & Constr. Engg. (b-m.) London. 
Contract Journal. (w.) London. 
Dlectrical Engineer. (w.) London. 
Blectrical Engineering. (w.) London. 
Dlectrical Magazine. (m.) London. 
Dlectrical Progress. (m.) London. 
Electrical Review. (w.) London. 
Blectrician. (w.) London. 

Dlectricity. (w.) London. 

Engineer. (w.) London. 

Engineering. (w.) London. 
Engineering Review. (m.) London. 
Engineering Times. (w.) London. 


London. 


London. 
London. 


Engineering World. (w.) London. 
Engineers’ Gazette. (m.) London. 
English Mechanic. (w.) London. 

Gas and Oil Power. (m.) London. 

Gas Engineers’ Magazine. (m.) London. 
Hardware Magazine. (m.) London. 


Implement and Machinery Rev. (m.) London. 
India Rubber World. (m.) London. 
Iron and Coal Trades Review. (w.) London. 


Iron and Steel Trades Journal. (w.) London. 
Ironmonger. (w.) London. 

Ironmongers’ Chronicle. (m.) London. 
Journal of Gas Lighting. (w.) London. 
Journal of Society of Arts. 
Locomotive Magazine. (m.) 
Marine Engineer. (m.) 
Mariner. (m.) London. 
Mechanical Engineer. (w.) Manchester. 
Mechanical World. (w.) Manchester. 
Mining Engineering. (m.) London. 
Mining Journal. (w.) 
Mining World. 
Motor. (w.) 
Motor Boat. (w.) 
Motor Car Journal. 
Motoring Illustrated. 
Municipal Journal. 
Nature. (w.) 
Oil Trades Gazette. 
Page’s Weekly. (w.) 
Paper Maker. (m.) London. 
Paper Making. (m.) London. 
Petroleum World. (m.) London. 
Practical Engineer. (w.) London. 
Public Works. (d.) London. 
Quarry. (m.) London. 

Railway Engineer. (m.) London. 
Railway Gazette. (w.) London. 

Railway Magazine. (m.) London. 

Railway Times. (w.) London. 

Science Abstracts. (m.) London. 

Sells’ Commercial Advertiser. (w.) London. 
Surveyor. (w.) 

Textile Journal. (m.) 2 
Timber Trades Journal. (m.) London. 
Times Engineering Supplement. (w.) London. 
Tramway and Railway World. (m.) London. 
Water. (m.) London. 


(w.) 
(m.) 
(m.) 


London. 


London. 
London. 
(m.) London. 
London. 


PRINCIPAL FRENCH, GERMAN AND OTHER FOREIGN PERIODICALS 


Annales des Ponts et Chaussées. (m.) Paris. 

Beton und Eisen. (d.) Vienna. 

Comptes Rendus de I' Acad. des Sciences. (w.) 
Paris. 

Deutsche Bauzeitung. (b-w.) Berlin. 

Dingler’s Polytechnic Journal. (w.) Berlin. 

Eisenbahntechnische Zeitschrift. (b-m.) Ber- 
lin. 

Electricien. (w.) Paris. 

Elektrische Kraftbetrieb und Bann b 
(W.) Berlin. 

Elektrochemische Zeitschrift. (m.) 

Elektrotechnik und Maschinenbau. 
enna. 

Elektrotechnische Zeitschrift. (w.) Berlin. 

Elettricità. (w.) Milan. 

Génie Civil. (w.) Paris. 


Berlin. 
(w.) Vi- 


Gesundheits-Ingenieur. (s-m.) Munich. 
Industrie Electrique. (s-m.) Paris. 
Ingenieria. (s-m.) Buenos Aires. 
Ingenieur. (w.) Hague. 

Journal f. Gasbeleuchtung. (w.) Berlin. 
Métallurgie. (w.) Paris. 


Minero Mexicano. (w.) Mexico. 

Mois Scientifique. (m.) Paris. 

Organ f. d. Fortschritte des Eisenbahnwesens. 
(m.) Wiesbaden. 

Revista d. Obras Pub. (w.) Madrid. 

Revista Tech. Indus. (m.) Barcelona. 

Revue de Mécanique. (m.) Paris. 

Revue Gén. des Chemins de Fer. (m.) Paris. 

Revue Gén. des Sciences. (w.) Paris. 

Revue Industrielle. (w.) Paris 

Revue Technique. (b-m.) Paris. 

Revista Marittima. (m.) Rome. 

Schiffbau. (s-m.) Berlin. 

Schweizerische Bauzeitung. (w.) Zurich. 

Stahl und Eisen. (w.) Düsseldorf. 

Technique Sanitaire. (m.) Paris. 

Zeitschrift für Bauwesen. (q.) Berlin. 

Zeitschrift f. d. Gesamte Turbinenwesen. (w.) 
Munich. 

Zeitschrift d. Oest. Ing. und Arch. Ver. (w.) 
Vienna. 

Zeitschrift d. Ver Deutscher Ing. (w.) Berlin. 

Zeitschrift für Elektrochemie. (w.) Halle a/s. 

Zentralblatt d. Bauverwaltung. (s-w.) Berlin. 


Index to Articles hepins on Second Page Following. 
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Civil Engineers 
Robert McF. Doble, 


Consulting and Supervising Engineer. 
Expert in Hydro-Electric Power Development. 


Majestic Building, DENVER, COLORADO. 


Lewis & Moore 


Consulting Waterproofing Engineers. 


Investigation, Reports, Tests, Plans. Estimates and Speci- 
fications for Waterproofing and Dampproofing of all 
Classes of Structures. 


Waterproofing requires the same scientific treatment as 
other engineering problems to obtain economical and 
durable results. 


We are the only consulting engineers specializing in 
waterproofing—not affiliated with any special interest. 
We act in advisory capacity to engineers, architects and 
builders. 

Correspondence Invited. 
1133 Broadway, NEW YORK. 


William D. Marks, Ph. B., C. E., 


Consulting Engineer and Statistician. 
Electric Railways. Oil Motor Cars. Gas Works. 
Electric Lighting Stations. 
Past Expert in Gas and Electricity to New York City, 
Buffalo and Citizens’ Gas Company, Indianapolis. 
Also other municipalities. 


Park Row Building, NEW YORK. 


Peter Moller, C. E., 


Consulting Civil Engineer. 
Bridge Design and Steel Constructions. 
Calculations. 


32 Park Place, R. 30, NEW YORK CITY. 


Alexander Potter, C. E., 


Hydraulic Engineer and Sanitary Expert. 
143 Liberty Street, NEW YORK CITY. 
Sewerage and Sewage Disposal. 
Water Supply and Purification. 
Water and Electric Power. 
Valuations of Existing Plants—Expert Testimony—Plans 
and Estimates. 


C. A. P. Turner 


M. Am. Soc. C. E., Consulting Engineer. 


Bridges, Buildings, Manufacturing Plants. 
Reinforced Concrete Construction a Specialty. 


816-818 Phoenix Bldg., MINNEAPOLIS, MINN. 


W. W. Young, 


Consulting Engineer. 


Examinations, Estimates, 


Reports. 


Financial and Engineering 
Box 199 Gen. P. O. 


St. Paul Bldg., NEW YORK. 


Contractors 


THE ARNOLD (COMPANY 
ENGINEERS-CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
tO) LA GALLE STREET 
CHICAGO 


Battle Creek Bridge Co. 
ENGINEERS AND CONTRACTORS 


Reinforeed Concrete Bridges 
Also Steel and Wooden Bridges, Pile Driv ng 
Foundations, Plans, ete. 


BATTLE CREEK, MICH. 


Fayette Engineering & Contracting Co., 
Civil, Mining and Contracting Engineers. 


Herbert M. Crawford. 
L. C. Mechling. 
E. L. Zearley. 


Speclaltles: Construction of Coal and Coke Plants and 
the Development of Coa: Properties. 
UNIONTOWN, PA, 


Rranch Office. BROWNSVILLE. PA, 


Architectural Books 


Architectural Books 


Send for STUDENT'S & DRAFTSMAN’S Library Club 
Catalogue. (Small monthly payments.) 

Also General Catalogue of Architectural, Building and 
Technical Books. 

Sample copy of Architects’ & Builders’ Magazine sent 


on request. 
WM. T. COMSTOCK, Publisher, 
23 Warren St., NEW YORK. 


Situations Wanted 


Until further notice we will publish without charge 
advertisements from our regular subscribers who seek 
employment. Make them brief. Replies may be sent in 
our care. The charge to others is two cents a word. 


ELECTRICAL ENGINEER, graduated; three and one- 
' experience mechanical and electrical engi- 

steam and electric power tests and installa- 
At present supervising electrical engineer for a 
company owning six electric light and power plants. 
Best of references from present employer. Salary, $2,5 
Address 735, care The Engineering Digest. 


A STRICTLY HIGH CLASS construction engineer is 
open for an appointment. Lately Chief Engineer for a 
large construction company, and previously Chief Assist- 
ant Engineer for a railrond system. Age 40. Technical 
graduate. Experienced promoter, manager and executive. 
Address Chief Engineer, 93 Turner St., Grand Rapids, 
Mich. 


GRADUATE MECHANICAL DRAFTSMAN, German and 
up to date in American practice, open for engagement, 
in concrete machinery, central condensing 


power-house construction, designing of roof trusses and 
wooden bridges, building and rebuilding ore mills; also 
experience in extracting crude rubber from Guayule shrub 
(latest method). Address G. E., care The Engineering 
Digest. 


Patronize ENGINEERING DIGEST Advertisers When You Can. 


INDEX TO ARTICLES 
ARCHITECTURE. 


For Steel and Reinforced Concrete Building Construction, Foundations, Masonry, etc., see ‘‘Engineering 
Construction and Materials“ under CIVIL ENGINEERING, for Heating and Ventilation, see subdivision 
similarly entitled under MECHANICAL ENGINEERING; for Electric Lighting, see ‘‘ Lighting” 
under ELECTRICAL ENGINEERING; for Elevators, see Hoisting and Handling Machinery” 
under MECHANICAL ENGINEERING, for Plumbing and Sanitation, see ‘‘Sewerage’’ under 
MUNICIPAL ENGINEERING. 


AUTOMOBILES AND AERIAL NAVIGATION. 


Airship Motors. power chart with automatically-operated 
Gasoline Motors for Aeronautical Work. pointers. 
Sc Am—Jan. 11, 08. 6 figs. 3300 w. 20c. Fuel Systems. 


Describes several of the most recent light- 
weight motors of French design. J. 11 F ie 
Anti-Freezing Liquid. 4000 w. Jan. 2, 08. 6 figs. 4200 w. Each, 
Denatured Alcohol to Prevent Freezing. 20c. 
Roger B. Whitman. Automobile—Dec. 26, Motor for Heavy Vehicles. 


07. 1 fig. 1100 w. 20c. The Thornycroft 30-HP. Engine. Comm 


Driving System, Positive. Motor—Dec. 26, 07. 6 figs. 900 w. 40c. 
Describes a substantial English model for 
The Positive Driving System for Automo- ae 
biles. M. C. Krarup. Ir Age—Jan. 2, 08. heavy-vehicle propulsion. 
4200 w. 20c. Describes the principal Rectifier Outfit. 
causes of automobile accidents and means Mercury Arc Rectifier Automobile Garage 
for reducing their frequency. Outfit. R. E. Russel. Central Station—Dec. 
Dynamometer for Automobiles. 07. 2100 w. 20c. 
A Remarkable Dynamometer. El Rev— Speed and Distance Recorders. 
Jan. 11, 08. 3 figs. 1700 w. 20c. De- Principles of Speed and Distance Record- 
scribes an assemblage of power-absorbing | ers. Charles B. Hayward. Automobile— 


and measuring instruments and a large Dec. 19, 07. 18 figs. 3300 w. 20c. 


CIVIL ENGINEERING 


BRIDGES. The Ohio St. Bascule Bridge at Buffalo, N. 
Arches. Y. Eng News—Jan. 17, 08. 10 figs. 3,000 
w. 20c. Describes a bridge differing in 

F 5 5 many features from any previous type. 


W. 80c. Describes the work of replacing a l ns Isl Bridge. 
steel highway bridge by a 70-ft. reinforced Blackwell's Iland Brice 


Erection of the Manhattan Approach of 

5 . CORT REE ATOr the Blackwell’s Island Bridge. Eng Rec— 
j . 21, 07. fig. 1500 w. 20c. 
Method and Cost of Constructing a Con- W 1 fig 

crete Ribbed Arch Bridge at Grand Rapids, The Construction of the Queens Approach 
Mich. Engg-Contr— Jan. 8, 08. 1400 w. to the Blackwell’s Island Bridge. Eng Rec 
20c. Describes method used on a bridge of —Jan. 11,08. 2 figs. 1800 w. 20c. 
seven parabolic arch ribs of 75 ft. clear The Erection of the Anchor Arms of the 
span and 14 ft. rise. Blackwell's Island Bridge. Eng Rec—Dec. 


Steel and Concrete Railway Bridge Over 21, 07. 3 figs. 2100 w. 20c. 
the Guindy River. M. Harel de la Noe. 
Annales Ponts et Chauss— Nov. 07. 15 figs. Hudson Memorial Bridge. 


7600 w. $1.80. Describes a three-hinged The Design for the Hudson Memorial 
arch bridge of peculiar construction. Bridge, New York City. Eng News—Dec 19, 

Bascule Bridges. 07. 2700 w. 20c. An editorial in which 

Double Track Trunnion Bascule Bridge the feasibility of erection is questioned. 

Over Bodine Creek, Staten Island Rapid The Engineering Features of the Proposed 
Transit Railway. Eng News—Jan. 17, 08. Hudson Memorial Bridge. Eng Rec—-3400 
4 figs. 1900 w. 20c. Describes a recently W. 20c. A report to C. M. Ingersoll, chief 
erected counterweighted bascule bridge of engineer, Department of Bridges, New York 
the Strauss pattern, with overhead counter- City, by Leon S. Moisseiff, engineer in 
weight. charge. 
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DRAWING INKS 
ETERNAL WRITING INK 


K 
7 UCILAGE 

PHOTO M 

DRAWING SOARD PASTE 


LIQUID PASTE 
OFFICE PASTE 
VEGETABLE GLUE, etc. 


uo D 
lere the Finest and Best Goods of Their Kind 


Emancipate yourself from the use 
of corrosive and ill-smelling inks and 
adhesives and adopt the Higgins 
Inks and Adhesives. They will 
be a revelation to you, they are so 
sweet, clean and well put up. For 
home, office or school use they are 
unexcelled. 


AT DEALERS GENERALLY 


CHAS. M. HIGGINS & CO., MANUFAOTURERS 


Branches: Chicago, London 


MIDGET SLIDE RULE 


5 in. long, with Magnifying Glass Indicator 


Drawing Materials and Surveying Instruments 
Write for Circular No. 8 


KOLESCH & CO., 138 Fulton Street 
New York 


ESTABLISHED 1883 


R. SEELIG & 


MANUFACTURERS 7 0 THE MOST 
IMPROVED 


Engineering 

& Surveying 

Instruments 
ee 


170 E. Madison Street 
Chicago 
Send for special catalogue 


E. G. RUEHLE & CO. 


119 Fulton St., NEW YORK 


Manufacturers and Importers P pft“! C% 
THE GREATEST TIME SAVER IN EXISTENCE 


271 Ninth Street, BROOKLYN, N. Y. 


fr BUFF 


ENGINEERING 


INSTRUMENTS 
SS 


Buff & Buff 
Company 


Jamaica Plain Station 
BOSTON, MASS. 
Send for Catalogue 37. Se: 


The “ Buff’s : 4 


only salesman is the satisfied engineer 
who owns one and is glad to tell of his 
accurate work. 


ARCHITECTS’ AND ENGINEERS’ SUPPLIES 


DRAWING MATERIALS 


E ENGINEERING DIGEST should always be on the library table of every 


f engineer. It is a constant current reference to all articles of importance in the engineer- 
ing and technical journals and proceedings of Engineering Societies of the world. 
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Large Compression Members, Tests of. 


A Series of Failure Tests of Full-Size Com- 
pression Members, Made for the Pennsyl- 


vania Lines West of Pittsburg. C. P. 
Buchanan. Eng News—Dec 26, 07. 53 figs. 
6200 w. 20c. Gives results of 19 tests on 


posts and chords of various sizes. 


Twelve Tests of Carbon-Steel and Nickel- 
Steel Columns. J. A. L. Waddell. Eng 
News—Jan 17, 08. 3 figs. 4600 w. 20c. 
Gives results of recent tests on full-size 
bridge compression members, with a com- 
parison of same and those by Mr. C. P. Buch- 
hanan. 


Stresses in Girders. 

Determination of Stresses in Web and 
Stiffeners of Girders. F. E. Turneaure. Ind 
Mag—Dec., 07. 24 figs. 4400 w. 20c. 
Presents results of certain experiments on 
plate-girder webs and stiffeners, together 
with a theoretical discussion for assisting in 
interpreting the results. 


EARTHWORK, ROCK EXCAVATION, ETO. 


Clearing and Grubbing, Cost of. 
Methods and Costs of Clearing and Grub- 
bing Land. Eng-Contr—Dec. 25, 07. 1600 
W. 20c. 


Drilling and Mucking in Rock Tunnels. 
Method of Drilling and Mucking in a Rock 
Tunnel and a Comparison in the Tunneling 
on the Rand. Engg-Contr—Jan. 1, 08. 3 
figs. 2300 w. 20c. 


Holes, Cost of Digging. 
Cost of Digging Holes and Planting Trees 
and Shrubs. Eng-Contr—Jan. 1, 08. 1300 
W. 20c. 
The Cost of Digging Post and Pole Holes 
by Hand. Eng-Contr— Dec. 18, 07. 700 
W. 20c. 


Steam Shovel Excavation and Dredging. 

The Cost of Steam Shovel Excavation and 
Dredging at Panama. Eng-Contr— Jan. 8, 
08. 3000 w. 20c. From the report of Maj. 
D. D. Gaillard, of the Isthmian Canal Com- 
mission, for first fiscal year ending June 30, 
07. 


ENGINEERING CONSTRUCTION. 


Building. 

A Reinforced Concrete Hotel Building in 
Oakland, Cal. Edwin L. Soule. Eng Rec— 
Dec. 21, 07. 6 figs. 1500 w. 20c. Gives 
details of construction of a 9-story structure. 


Chimneys, Reinforced Concrete. 


Failures of Reinforced Concrete Chimneys 
and Recommendations for Design and Con- 
struction. Sanford E. Thompson. Eng News 
—Jan. 9, 08. 2 figs. 5500 W. 20e. Ab- 
stract of a report prepared for the Associa- 
tion of American Portland Cement Manufac- 
turers. 


THE ENGINEERING DIGEST 


Concrete, Handling of. 
Handling Concrete in Contractors’ Plants. 
W. F. Tubesing. Conc-Engg— Dec., 07. 
1500 w. 20c. 


Hoist and Car Plant for Mixing and Plac- 
ing Concrete for a 30-Span Arch Viaduct. 
Engg-Contr—Dec. 18, 07. 600 w. 20c. 


Dams. 
Electrically Operated Sluice Gates for the 


Shoshone and Pathfinder Dams. F. W. 
Hanna. Eng News— Jan. 2, 08. 3 figs. 
3100 w. 20c. Describes in detail the mech- 


anism and operation of the high-pressure 
gates used. 


Raising a Dam at Lennep, Germany. Eng 
Rec—Dec. 28, 07. 2 figs. 1400 w. 20c. 

The Urft Dam and Hydro-Electric Power 
Distribution. (Concl.) Engg—Dec. 13, 07. 
4300 W. 40c. 


Field Work, System in. 
System in Contracting Notes on Field 
Work. A. D. Williams Jr. Conc Engg— 
Dec., 07. 1500 w. 20c. 


Piles, Bearing Power of. 
Diagrams to Determine the Bearing Power 
of Piles. G. F. Stickney. Eng Rec— Dec. 
28, 07. 3 figs. 500 w. 20c. ; 


Reinforced Concrete Construction. 


Artistic Treatment of Reinforced Con- 
crete. A. O. Elsner. Mun Engg—Jan., 08. 
2500 w. 40c. A paper read before the 
American Institute of Architects. 


Calculations for Reinforced Concrete Con- 
struction. C. Vlachor. Beton u Eisen— 
Dec., 07. 3 figs. 3500 w. $1.00. Gives 
calculations in which the tension of the con- 
crete is considered, and also determinations 
of the value of E./E- by a number of investi- 
gators. 


Characteristics of the Chief Systems of 
Reinforced Concrete Applied to Buildings in 
Great Britain. Con & Constr Engg—Jan., 
08. 14,000 w. 40c. Gives brief descrip- 
tions of details of the leading systems for 
reinforced beams, floors, columns, etc. 


Concrete and Reinforced Concrete Con- 
struction in the Rebuilding of San Francisco. 
John R. Cahill. Con & Constr Engg—Jan., 
08. 17 figs. 3800 w. 40c. 


Estimating Costs of Forms for Rein- 
forced Concrete. Robert E. Lamb. Conc 
Engg—Dec., 07. 900 w. 20c. 


Experiments with Reinforced Concrete 
Beams and Columns, Carried Out by Profes- 
sor Talbot. 1905-1906. Chas. F. Marsh. 
Con & Constr Engg—Jan., 08. 9 figs. 
11,000 W. 40c. 


Note on the Calculation of Tension in 
Reinforced Concrete Beams and the Deter- 
mination of the Corresponding Reinforcing 
Bar Diameter. R. Wuckowski. Beton u. 
Eisen—Dec., 07. 4 figs. 200 w. $1.00. 


THE ENGINEERING DIGEST 


There is But One Standard 
Publication Upon All Forms of 


Portland Cement Construction 


ô 


$% 
‘Concrete 


Price $1.00 per year 


99 


Published Monthly. 


q CONCRETE is the most widely read 
journal in its field and has the largest 
bona-fide circulation among that class 
of people directly interested in the 
cement and concrete industry. 


Its editorial matter is practical and 
definite. It carries more advertising 
than any other journal in this field and 
its advertisers are reliable. 


Send Ten Cents for Sample Copy 


Cement Sidewalks. 


@ Plain, everyday advice on how to 
make cement sidewalks is contained in 
our new booklet, Cement Sidewalks.”’ 
This booklet covers every part of side- 
walk making and is designed for prac- 
tical purposes. It is small and will fit 
into your coat pocket. Price 25 cents. 


Concrete Publishing Co. 


235 Newberry Building, Detroit, Mich. 


Patent Attorneys 


FRED W. BARNACLO, 
150 Nassau St., NEW YORK, N. T. 


Patent Counselor. 
ATTENTION TO APPLICATION PRE- 
, PARING. 


CAREFUL 


EDWARD S. BEACH. 
Attorney and Counselor-at-Law. 


SPECIALIST IN PATENT, TRADH-MARK AND COR- 
PORATION CASES. 


60 Wall Street, NEW YORK. 


==PATENTS 


ALL fees returned if patent is not secured, Send sketch and 
description for free report as to patentability. Advice and 
book on “PATENT PROTECTION” sent upon request, 
JONES & BOURNE, Patent Lawyers, Suite 2-7 Metzerott 
Bldg., Washington, D. C. 


COPY- 
RIGHTS 


C. L. PARKER 
SOLICITOR OF PATENTS. 


Patents secured. Reports rendered as to patentability, 
validity and infringement. Patent suits conducted. 


24 Dietz Bldg., WASHINGTON, D. d. 


PATENTS 


Trade-Marks, Labels and Copyrights. Send for my free 
book, How to Get Them.” If you will send me a rousa 
pencil drawing and description of your invention, I 
give you my free opinion as to its patentability. If I 
say it is patentable, it {s, and you should have it pat- 
ented at once and turn it into money. If it is not patent- 
able, I will tell you so. Best service in every department. 
Why not have it? It costs no more and usually less in 
the end. Do not make the mistake of applying for a 
patent until you have sent for my free book. 
free. 


JOSHUA R. H. POTTS 


LAWYER, 
806 Ninth St., Washington, D. C. 
80 Dearborn St., Chicago. 
929 Chestnut St., Philadelphia. 
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Proposed Concrete Construction Code for 
New York. Conc-Engg—Dec., 07. 1600 w. 
. 20c. 


Regulations of the Philadelphia Bureau of 
Building Inspection in Regard to the Use of 
Reinforced Concrete. Emile G. Perrot. 
Proc Engrs Club of Phila—Oct., 07. 8 figs. 
6300 w. 80c. Paper read before the Engr’s 


Club. 

Reinforced Concrete Beams for Long 
Spans. F. Gebauer. Beton u. Eisen—Dec., ` 
07. 3 figs. 1200 w. $1.00. Conclusion 


of article describing the Vierendeel system 
of construction. ; a 


Tests of Bond Between Plain Bars and 
Concrete. L. R. Viterbo. Eng-Contr—Jan. 
1, O07. 1 fig. 1000 w. 20c. Gives results 
obtained at the testing laboratory of the 
Washington University, St. Louis. 


The Question of Bond. H. F. Porter. 
Conc Engg— Dec., 07. 1700 w. 20c. A 
discussion favoring the use of smooth bars. 


Retaining Walls. 


Notes on Retaining Walls. Arthur 
Thomas Walmisley. Surv— Jan. 3, 08. 9 
figs. 5600 w. 40c. Paper read lately be- 
fore the Civil and Mechanical Engineers 
Society. 


Retaining Walls on the Delaware, Lack- 
awanna & Western R. R. at Buffalo. Eng 
Rec— Dec. 21, 07. 1 fig. 1100 w. 20c. 
Describes recently completed reinforced- con- 
crete retaining walls for track elevation 
work. 


- Sewer Construction. 


Method and Cost of Driving a Short Tun- 
nel for a Sewer. Eng-Contr—Jan. 1, 07. 
5 figs. 2200 w. 20c. 


Proposed Traveling Form for Constructing 
Water Pipe or Sewers. Engg-Contr—-Jan. 
8, 08. 1 fig. 900 w. 20c. 


Structural Steel vs. Reinforced Concrete. 


Structural Steel vs. Reinforced Conerete. 
R.“ E. W. Hagarty. Can Cement & Conc 
Rev — Dec., 07. 2 figs. 2500 w. 20c. From 
Applied Science,“ the journal of the Uni- 
versity of Toronto Engineering Society. 


Tunnels. 7 


Air Compressors on New York Tunnel 
Work. Frank Richards. Comp Air—Jan., 
OS. 10 figs. 4100 w. 20c. 


A New Highway Tunnel Under the Thames 
River at London, England. E. H. Tabor. 
Eng News—Dec. 19, 07. 17 figs. 4200 w. 
20c. Describes the construction of the Roth- 
erhithe tunnel and the shields and excavat- 
ing machines used for the main and pilot 
tunnels. 


Repairing the Tunnel at Altenbacken. 
Zeit fiir Bauwesen—Nov., 07. 3 figs. 2100 
w. $2.00. Describes methods used in re- 
pairing a tunnel of the Soest-Kriensen R. R. 

in the Egge Mountains, Germany. 
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Water Tank, Reinforced Concrete. 


Reinforced-Concrete Water Tank. Max 
Sieb. Beton u. Eisen—Dec., 07. 11 figs. 
5000 w. $1.00. Gives calculations and 
methods of construction for a large reservoir 
supported on columns, used in a curtain 
factory in Plauen, Saxony. 


MATERIALS. 


Asphalts. 


Asphalts—Their Origin, Development and 
Uses—I. T. Hugh Boorman. Waterproof- 
ing—Dec., 07. 6000 w. 20c. 


Cement and Concrete. 


Concrete of Exposed Selected Aggregates. 
Albert Moyer. Mun Engg—Jan., 07. 4 figs. 
2200 w. 40c. i 


Hydraulic Properties.of Reground Cement 
Mortars. Engg—-Contr—Jan. 1, 08. 1200 
W. 20c. Extract from a paper presented at 
the annual convention of the Assn. of Ameri- 
can Portland Cement Mfrs. 


Portland Cement in Rocky Mountain Re- 
gion. George J. Bancroft. Min Sc—Dec. 
26, 07. 2 figs. 2700 w. 20c. Discusses 
the quality and extent of deposits in Colo- 
rado, Utah and Wyoming, the grade and 
price of product, and gives a brief outline of 
manufacturing process used. 


Some Historical Notes on the Invention 
of Portland Cement. Con & Constr Engg— 
Jan., 08. 3 figs. 1000 w. 40c. 


The Analysis of Concrete. Royal L. Wales. 
Eng News—Jan. 9, 08. 1800 w. 20c. 


The Cement and Hydraulic Limes Indus- 
tries from the Consumer’s Point of View. 
H. Le Chatelier. Brit Claywkr—6400 w. 40c. 
Translated from the Revue Metallurgique.” 


The Finish of Concrete Surfaces. Eng 
Rec— Dec. 28, 07. 1400 w. 20c. Gives 
instructions for imparting a variety of sur- 
face textures to concrete work. Extracts 


from a paper before the Boston Soc. of C. E., 


by M. C. Tuttle. 


The Modern Manufacture of Portland 
Cement.—II. Brit Claywkr—Dec., 07. 3 
figs. 1600 w. 40c. 


Iron and Steel. 


Breaking Tests of Nicked Bars.—II. 
Herr Ehrensberger. Z V D I—Dec. 28, 07. 
7 figs. 3000 w. 60c. Describes tests on 
carbon and alloy steels by means of a 
pendulum hammer testing machine. 


Cold-Rolled and Cold-Drawn Steel Bars. 
Arthur J. Wood. Eng News—Jan. 17, 08. 
4 figs. 2200 w. 20c. Gives comparative 
tests of both kinds of bars, which seem to 
show that they both possess the same gen- 
eral qualities. 


Notes on the Comparative Rusting of Cast 
and Wrought Iron. A. Schleicher and G. 
Schultz. Stahl u. Eisen—Jan. 8, 08. 7 
figs. 3000 w. 60e. 


Torsion Tests on Rectangular Bars. Aug- 
ust Hempelmann. Dingler’s Poly Jl—Dec. 
7, 07. 1 fig. 2400 w. Dec. 14. 7 figs. 


Hs W. Dec. 21. 5 figs. 2200 w. Each 
e. 


THE ENGINEERING DIGEST 


Godfrey’s Tables 


SECOND EDITION 
This is the most useful book a structural designer 


could have. 
Price, $2.50 
To clubs of five, $2.00 


By the same author 


CONCRETE 


Will be issued in í few weeks. Over 300 pages. 


A book for designers and users of concrete. 


Price, $2.50 net 
Orders accompanied by remittance of $2.00, sent 
before March 10, will be flled as soon as the 
book issues from the press. After March 10 the 
net price will prevail. ; 


Published by the author 


EDWARD GODFREY 
Monongahela Bank Building 
Pittsburg, Pa. 


Successful Advertising—How to Acccmplishlt 


By J. Angus MacDonald.—A thoroughly practical 
work now in its 15th edition, covering every 
phase of retail advertising—a book that should 
be in the hands of every advertiser, buyer, ad- 
writer, clerk, and student of advertising. Cloth, 
400 pages. Price, $2.00. i 


Modern Advertising 
By Earnest Elmo Calkins and Ralph Holden.—Treats 
a wide range of topics, including Brief History 
of Advertising, Channels of Trade, Magazines 
and Newspapers, General Advertisers, Advertis- 
Ing Manager, General Advertising Agent, Retail 


Advertising, Mail Order Advertising, Styles of 
Advertising, Mechanical Details, ete. Cloth, 
360 pages. Price, $1.50. 

The Theory of Advertising 


By Walter Dill Scott, Ph. D.—Offers much needed 
help to every business man. Written in simple 
terms and plain language and illustrated with 
reproductions of actual advertisements, which 
are criticised in the light of the general princi- 
ples discussed. These principles may be applied 
to any business or to any kind of product. Half 

leather, illustrated. Price, $2.00. 


Secrets of the Mail-Order Trade 


By Samuel Sawyer.—Treating the Theory and Prac- 
71.00 Mail-Order Merchandising. Cloth. Price, 


The Technical Literature Co. 
220 Broadway, New York 
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Testing Laboratories 


The Industrial Laboratories 


No. 164 Front Street, 
New York City. 


Consulting and Analytical Chemists. 


Design and Supervise Construction of Chemical Plants. 


Furnish Advice Wherever Chemicals are Made or Used. 
J. E. TEEPLE, Ph. D., Director 


: Meade 


Testing Laboratories 


Experts on Portland Cement 
and Concrete 


Clarence E. Kline 


Richard K. Meade 
i Manager 


Director 


Cement Inspection and Tests 


Mill Inspection, Standard Tests, 
Expert Opinions, Chemical Analy- 
ses, Scientific Investigations. 


NAZARETH, PENNSYLVANIA 


Michigan Technical Laboratory 


Testing, Consulting and Analytical Chemists. 
Analyses and Reports made in all Branches of Indus 
trial Chemistry. Expert Assistance in all Branches of 
Chemical Engineering. 


58-60 Lafayette Boulevard, DETROIT, MICH. 


ANALYSIS DISCLOSES 
NATURE'S SECRETS 


Industrial products examined 

and working formulas provided. 

Processes improved, Counsel 

and expert evidence, Assay of ores, alloys, 

water and fuels, ete. Inventors assisted. 
Instruction. Established 1882, 


MONADNOCK LABORATORIES, CHICAGO. 


English Synonyms, Antonyms and Prepositions 


By James C. Fernald L. H. D.—Over 7,500 classified 
synonyms with shades of meaning carefully dis- 
criminated. Nearly 4,500 classified antonyms. 
Correct use of prepositions, hints and helps on 
the accurate use of words. Cloth. Price by 


mail, $1.65. 
Including 


A Deskbook of Errors in English. Noterng 


Colioquialisms and Slang to be Avoided in 
Conversation. 


By Frank H. Vizetelly.—It treats the hundred and 
one questions that arise in daily speech and 
correspondence which are not touched on by the 
dictionary. 12mo, cloth, 240 pages. Price, 75 
cents, net. By mail, 83 cents. 


The Technical Literature Co. 
220 Broadway, New York 
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Stone. 


The Baryta Treatment of Decayed Stone. 
H. A. Church. Am Arch—Dec. 21, 07. 1300 
W. 20c. From The Stone Trades Journal“ 
for Nov., 07. 


The Stone Crushing Plant at the Menard, 
III., Penitentiary. Eng Rec— Dec. 21, 07. 
2 figs. 1400 w. 20c. 


Wood. 


The Strength of Wood. H. D. Tiedman. 
Wd Craft—Jan., 08. 2400 W. 200. Ab- 
stract of paper read at a meeting of the 
American Society for Testing Materials. Dis- 
cusses the effect of moisture, temperature, 
speed of loading, drying, and other extrinsic 
factors of wood. 


RIVERS, CANALS, HARBORS. i 


Canals. 
The Rhein-Weser Canal. Zeit für Bau- 
wesen—Nov, 07. 13 figs. 17,000 w. $2.00. 


Describes the proposed canal and treats at 
length of its effect on transportation in Ger- 
many, together with a discussion on the 
advisability of electrifying the route and 
methods to be adopted therefor. 


The Flushing Tunnel for the Gowanus 
Canal, in Brooklyn, N. Y. Eng Rec—Jan. 
11, 08. 4 figs. 3800 w. 20c. 


Dock. 


The Steel Ore Dock at Natvok, Norway. 
John Birkinbine. Ir Age—Jan. 9, 08. 5 figs 
2700 w. 20c. 


Flow in Pipes, Rivers, etc. 


An Investigation of the Flow of Water 
in Partly Filled Pipes, Canal, Brooks and 
Rivers. Adolph Staending. Gesund Ing— 
Dec. 21, 07. 4 figs. 3800 w. 60c. 


Flow of Water in Open Conduits. A. P. 
Merrill. Eng Rec—Dec. 28, 07. 1 fig. 
2700 w. 20c. Gives a new formula with 
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Irrigation Pumping Tests. 


The Testing of Irrigation Pumping Plants. 
Eng News—Dec. 19, 07. 3 figs. 5500 w. 
20c. Describes methods and apparatus used 
and results obtained in tests carried out in 
Cal. under state and governmental auspices. 


Land Reclamation. 
Land Reclamation in Holland. 
(Lond )—Dec. 13, 07. 2900 w. 


Lock. 


Construction and Unit Costs of Concrete 
Lock, Rough River, Kentucky. Eng News— 
Jan. 9, 08. 3 figs. 2600 w. 20c. 


Rock Cutter for Canal Work. 


The Method of Operating a Lobnitz Rock 
Cutter in Canal and Harbor Work. Lindon 
Bates. Engg-Contr—Dec. 18, 07. 1 fig. 
2000 w. 20c. 


Sea Defenses. 


A New Sea Wall with Reinforced Concrete 
Pile Foundation. Zeit für Bauwesen—Nov. 
07. 3 figs. 3400 w. $2.00. Describes a 
recently completed wall at the harbor of 
Diisseldorf, Germany. 


A Simple Mode of Arresting Shore Erosion 
by Sand Forces. G. C. Sherer. Eng News 
Dec. 26, 07. 2 figs. 400 w. 20c. 


Reinforced-Concrete Sea Defences.—I. H. 
Huisman. Con & Constr Engg—Jan., 08. 
11 figs. 1900 W. 400. Describes work in 
Holland constructed on the Muralt system, 
which employs expanded metal for reinforce- 
ment. 


Stream Gaging. 

Gaging Water Courses with Shifting Beds. 
R. Tavernier. Annales Ponts et Chauss— 
Nov., 07. 18 figs. 1400 w. $1.80. De- 
scribes methods used in the Alpine regions, 
where ordinary methods cannot be employed 
on account of the continually changing sec- 
tions of the channel. 


SURVEYING, MENSURATION. 
Accuracy of Slide Rule Computations. 


III. Engr 
40c. 


coefficients based on the study of a large John Berg. Eng Rec—Dec. 21, 07. 1800 
number of recorded measurements. W. 20c. 
ECONOMICS 


Alaska, Engineering Work in. 
Natural Conditions Affecting Engineering 
Work in Alaska. Capt. Geo. B. Pillsbury. 
Eng News—Dec. 26, 07. 1300 w. 20c. 


Apprentices, Education of. 

Grand Trunk Apprentice System. Am 
Engr x R Jl—Jan., 08. 7 figs. 4600 w. 
40c. Describes the course used for the past 
few years, which includes a thorough shop 
training and a course in mechanical draw- 
ing, simple mathematics and applied me- 
chanics. 


The Apprenticeship Question. Oscar E. Per- 
rigo. So. Machy—Jan. 08. 3000 w. 20c. Sug- 


gests a practical system of instruction to 
provide for their technical as well as me- 
chanical instruction, to improve the shop 
conditions under which they work and to 
increase their interest and enthusiasm in 
their work. 


Engineering Museum. 


A New Engineering Museum in Berlin, 
Germany. Bruno Braunsburger. Eng News 
—Jan. 9, 08. 5 figs. 1600 w. 20c. De- 
scribes recently opened museum of railways, 
water construction and transportation, and 
architecture. 
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Technical Education 


Armour Institute of Technology 
CHICAGO, ILLINOIS. 


Courses in Hlectrical, Mechanical, Civil, Chemical and 
Fire Protection’ Engineering and Architecture. Com- 
pletely equipped laboratories in all departments. 


Year-book sent on application. 


Clarkson School of Technology. 


Thomas 8, Clarkson Memorial, Potsdam, N. Y. 
ized under charter of the University of the State 
of New York. Courses leading to degrees of Bachelor 
of Science in Chemical, Civil, Electrical and Mechanical 
Engineering, com prising four years of thorough training 
and resident College work in theory and practice of engi- 
neering. The Clarkson Bulletin, published quarterly, 


mailed on application. 
WM. 8. ALDRICH, Director. 


College of Engineering, 
OHIO NORTHERN UNIVERSITY, ADA, OHIO. 

Courses in Civil, Mechanical, Electricai, Mining, Sani- 
tary, Municipal, Architecture. 
THOROUGH. PRACTICAL. ECONOMICAL. 
School in session the entire year. No time limit for 
graduation. No fees. Enter any oe We give students 

what they need, when they need i 
For pamphlet, catalogue, or tnformation, address, 
THOS. J. SMULL, Dean. 


Lehigh University, SOUTH BETHLEHEM, PA. 


HENRY 8. DRINKER, President. 


Courses in Civil, Mechanical, Mining, Metallurgical, 
Electrical, and Chemical Engineering, in Blectrometal- 
lurgy and Chemistry. Also Classical and Literary Courses. 

For further information, for Registers of the University, 
and for descriptive circulars of the different courses, 
address THE REGISTRAR. 


Rensselaer Polytechnic Institute, 
TROY, N. Y. 
A SCHOOL OF ENGINEERING AND SCIENCE. 
Roads, Railroads, Bridges, Roofs, Arches, Dams, Steam 
Engines, Blectric Engines, Dynamos, Turbines, Founda- 
tions, Water-Works, Tunnels, Sewers, Rivers, Canals, 
Chemical Analysis, ineralogy, Metallurgy, Assaying. 
For catalogue or other information, address, 
ALMER C. RICKETTS, President. 


Rose Polytechnic Institute, 
TERRE HAUTE, IND. 
Courses in Mechanical, Electrical and Civil Engineering, 
Architecture and Chemistry. Extensive Shops. Com 
pletely equipped Laboratories in all Departments. Ex- 
penses low. 
For catalogue or special information, address, 
C. L. MEES, President. 


purposes, viz.: 


Architectural landscape work. 


451 WEST 54th STREET 


“SNOW WHITE” 


PORTLAND CEMENT 


is not approached by any known product for the following 


Facing for concrete construction and stucco. 
Ornamental and architectural forms. 
Superior substitute for terra cotta work. 
White ground for terrazza and mosaic work. 


Base for all artificial stone, floor and other tile. 
Special sanitary plastering of all kinds. 


For setting marble and light stones or brick. 
Plastering elevator and light shafts, etc. 


HAMMERSTEIN E DENIVELLE CO. 


Sole Agents for Berkshire White Portland Cement Co. 


In writing for sample or prices please mention The Engineering Digest. 


. 
TRADE MARK 


tít SNOW WHITE ” 
Portland Cement 


NEW YORK, N. Y. 
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Engineering Salesmen. 


The Function of the Engineer as a Sales- 
man. Sterling H. Bunnell. Eng Mag—Jan. 
08. 1700 W. 40c. 


Factory Management. 


Making Quality Automatic. 
Factory—Jan., 08. 7 figs. 1700 W. 40c. 
Explains the value of critical inspection 
throughout the entire process of manufac- 
ture. 


Running a Factory by Schedule. Robert 
Daily. Factory—Jan., 08. 13 figs. 1000 w. 
40c. Shows how the schedules of originat- 
ing the various manufacturing departments 
are made out, how they are put in operation 
and how the work is automatically followed 
up. 


F. M. Feiker. 


System in Control of Production. Hugo 
Diemer. Factorv—Jan., 08. 6 figs. 1200 
w. 40c. Describes methods by which the 


production department takes from the man- 
ager of manufacture the burden of routing, 
scheduling and keeping records of stock on 
jobs in process of construction. 
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The Management of Production in a Great . 
Factory. George F. Stratton. Eng Mag— 
Jan., 08. 1 fig. 3100 w. 40c. Discusses 
the division of responsibility and authority 
in the General Electrie Company's shops. 


Gold Shipments, Minimizing. 

The Mechanical Management of the 
World’s Stock of Gold. Alex. del Mar. Eng 
Mag—Jan., 08. 3600 W. 40c. Proposes a 
method for preventing the constant, waste- 
ful and inconvenient transport of actual gold 
coin or bullion to and fro across the Atlantic. 


Inventory. 

Taking an Inventory. Sterling H. Bun- 
nell. Eng News Jan. 2, 08. 2600 w. 20c. 
Describes a card system for facilitating the 
work. 


Naval Engineers, Education of. 


The Roval Naval College at Greenwich and 
the Training of Engineer Officers for the 
Royal Navy. J. W. W. Waghorn. Inter 
Mar Engg—Jan., 08. 10 figs. 4200 w. 40c. 


ELECTRICAL ENGINEERING 


ELECTROCHEMISTRY. 


Electrochemical Analysis. 

Electrochemical Analysis with Rotating 
Anodes in the Industrial Laboratory.—l. 
Andrew M. Fairlie and Albert J. Bone. 

- Electrochem & Met Indus—Jan., 08. 6 figs. 
1800 W. 40c. 


ELECTROPHYSICS. 


Alternating Current Phenomena 
A Plea for the Physical Treatment of 
Alternating-Current Phenomena. Lamar 
Lyndon. El Rev—Jan. 11, 08. 1900 w. 20c. 


The Theory of Alternate Current Trans- 
mission in Cables (Concl.) C. V. Drysdale. 
Elecen— Dec. 13, 07. 11 figs. 500 w. Dec. 
. 20. 2 figs. 800 w. Dec. 27. 1 fig. 4000 

W. Each 40c. 


Energy Transformations. 

Energy Transformations from the Elec- 
trical Engineer's Standpoint. , (Concl.) H. 
M. Hobart. El Rev—Dec. 21, 07. 2 figs. 
5000 w. Each 40c. Paper read before the 
Birmingham Loca! Section of the Institution 
of Electrical Engineers. 


GENERATORS, MOTORS, TRANSFORMERS. 


Alternating Current Motors, 


Single-Phase Induction Motor Diagrams. 
Charles F. Smith. Mech Engr—Dec. 21, 07. 
4 figs. 2300 Ww. 40c. 

The Leakage of Induction Motors. K. 


Goldschmidt. (Concl.) Eleen— Dec. 20, 07. 
18 figs. 3000 w. 40c. Jan. 3, 08. 12 figs. 
3000 w. 


The Torque Conditions in Alternate-Cur- 


rent Motors. V. A. Fynn. El Engg—Dec. 
5. 07. 12 figs. 6000 W. Dec. 19. 8 figs. 
5000 w. Each 40e. 


Alternators. 


Notes on the Parallel Operation of Alter- 
nators. Waldo V. Lyon. El Wld—Dec. 28, 
07. 3 figs. 4600 w. 20c. 


Potential Coefficients for Single-Phase and 


Polyphase Generators. <A. Sengel. Elek 
Zeit—Dec. 12, 07. 16 figs. 1800 w. 40c. 
Recent Developments in Single-Phase 
Work for Power and Traction. V. E. Wal- 
ters. Elec Engr—Dec. 20, 07. 7 figs. 4100 
w. 40c. Paper read before the Birmingham 
and District Electric Club. 
Converter. 
Vertical Shaft Rotary Converter at Chi- 
cago. El Wid—Dec. 28, 07. 4 figs. 1400 
w. 20c. 


Direct-Current Generators. 


Constant Direct-Current Generator. E. 
Rosenberg. Elek Zeit—Dec. 19, 07. 6 figs. 
1500 w. 40c. 


The Separation of Losses in Direct-Current 
Machines. EI Engr—Dec. 13, 07. 1 fig. 
600 W. 40e. Gives a simple and reliable 
method based on one previously brought for- 
ward by Prof. Kapp. 


Direct-Current Motors. 


Direct-Current Motors, Their Action and 
Control. F. B. Crocker and M. Arendt. Elec 
Wid—Jan. 4, 08. 2 figs. 1100 w. 20c. 


Dynamo Design. 


The Reluctance of the Air-Gap in Dynamo 
Machines. T. F. Wall. Elec Engg (Lond) 
— Dec. 19, 07. 16 figs. 4300 w. 40e. 
Paper on the above subject read before the 
Manchester Local Section of the Institute of 
Electrical Engineers. 


THE ENGINEERING DIGEST 


COMPRESSED 
AIR 


The final authority on Pneu- 
matics; edited by experts; 
addressed to practical men. 


Are You 
An Engineer? 
An Architect? 
A Contractor? 
A Manufacturer? 
A Railroad Man? 
A Mine Manager? 
A Coal Operator? 
A Foundryman? 
A Quarryman? 


Everything relating to compressed 
air practise from all over the world 
will be placed before you monthly 
if you are a subscriber to 


Compressed Air. 


A new volume—No. 13—begins with 
January, 1908. Subscribe now and get 
the complete volume for the year. 


$1.00 per year U. S. and Mexico 
51.50 per year Canada and abroad 


Sample copy on request 


Compressed Air 
Bowling Green Bldg., New York 
EASTON, PA. 
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EVERETT- 
McADAM 
Continuous 
Electric 


Blue 
Print 
Machine 


Most economical, least current, best 
contact, easiest to operate, most com- 
pact, uniform in tone, variable speed, noise- 
less. Uses mercury vapor lamps; nocarbons, 
tracing cloth or celluloid belts to renew. 
Prints a mile long with no streaks. 


Ask for list first 100 users 


REVOLUTE MACHINE CO. 
527 West 45th St., New York 


Wooden Tanks 


ANY SIZE OR SHAPE 


STEEL TOWERS 


ANY HEIGHT 


Manufactured by 


THE BALTIMORE 
COOPERAGE CO. 
Leadhalm Street Baltimore, Md. 


Catalogue 


— 
— — 


TEACH: YOURSELF AND INCREASE "YOUR WAGES 


ONLY DRAKES PLAINLY WRITTEN 
$ PRACTICAL BOOKS. 
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 


Every volume positively UP-TO-DATE and written 


in al o plain that even a child can under- 


a language s 
stand. DRAKE is the largest publisher of Modern 
Mechanical Books for home and shop study in the 


world. We publish good books on every mechanical 
subje Our large illustrated Catalog now ready. 
Sent free. A 
FREDERICK J. DRAKE & COMPANY 
350 Wabash Avenue CHICAGO, U. S. A. 


In ordering our catalog please mention this paper. 
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The Influence of the Rated Speed and 
Output on the Design of Continuous-Current 
Generators. H. M. Hobart and A. G. Ellis. 
Elec Rev (Lond)—Dec. 20, 07. 5 figs. 
1500 w. 40c. 


The Use of Iron for Covering Open Arma- 
ture Slots. R. Goldschmidt. Elek Zeit— 
Dec. 5, 07. 17 figs. 1500 w. 40c. De- 
scribes tests showing improvements result- 
ing in direct-current machines by covering 
the slot openings. 


Transformers. 
Modern Lighting Transformers. G. P. 
Cole. Can Elec News—Dec., 07. 2 figs. 
2000 w. 20c. Describes the advances re- 


cently made in this design and efficiency. 


LIGHTING. 


Illumination of Horizontal Planes. 


The Uniform Illumination of Horizontal 
Planes. Alfred A. Wohlauer. Elec Wld— 
Dec. 21, 07. 16 figs. 2600 w. 20c. 


Street Lighting. 

Street Lighting in 1907. Alton D. Adams. 
Mun JI & Engr—Jan. 1, 08. 3400 w. 20c. 
Review of progress in England and America 
during the past year, in which it is stated 
that the combination of gas and electric 
light plants retards improved and cheaper 
service in this country. l 


TELEGRAPHY AND TELEPHONY. 


Telephony. 
Automatic Telephony.—I. Franklin J. 
Truby. West Elecn—Jan. 11, 08. 4 figs. 


1400 w. 20c. Explains the main principles 
of the art of telephony without the need of 
telephone operators, and describes the appli- 
cation of these principles in the latest forms 
of automatic apparatus. 


The Availability of Tantalum Lamps for 
Ringing Lead Resistances. Arthur F. Poole. 
Am Tel Jl—Dec. 21, 07. 3 figs. 900 w. 20c. 


Wireless Telegraphy. 


On Magnetic Oscillators as Radiators in 
Wireless Telegraphy. J. A. Fleming. Elecn 
Dec. 27, 07. 2 figs. 300 w. Jan. 3, 08. 
7 figs. 3000 w. Each 40c. Paper read 
before the Physical Society. 


The Poulsen Wireless Telegraph Station 
at Cullercoats. 8 figs. 
3000 w. 40e. Description of the only 
Poulsen plant in England. 


Wireless Communications Over Sea. J. 
Erskine-Murray. El Rev—Jan. 1, 08. 3300 
w. 20c. Abstract of paper read before the 
Institution of Engineers and Shipbuilders 
of Scotland, Dec. 17, 07. 


Wireless Telephony. 
The Progress of Wireless Telephony in 
Europe. J. B. Van Brussell. Am Tel J]— 
Dec. 21, 07. 2 figs. 1700 w. 20c. 
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PLANTS AND CENTRAL STATIONS. 


Operation of Small Plant. 


The Operation of a Small Electric Plant. 
W. H. Wakeman. Elec Wld—Jan. 4, 08. 6 
figs. 2100 w. 20c. 


TESTS AND MEASUREMENTS. 


Cable Testing. 
Testing of High Potential Cables. C. Feld- 
man and I. Herzog. Elek Zeit—Dec. 5, 07. 
4 figs. 3000 w. 40c. 
Meters. 
Some Recent Improvements in the Wright 


Mercury Electrolytic Meter (Conc.) H. S. 
Hatfield. Elecn—Dec. 12, 07. 3 figs. 3500 
w. 40c. 


Torque Analysis of Induction Meters. A. 
R. Dennington. Elec Wld—Dec. 21, 07. 
11 figs. 1500 w. 20c. 


Slip, Measurement of 
A Device for Measuring Slip. A. S. Den- 
nison. Jl of Engg—1600 w. 80c. De- 
scribes a differential-geared apparatus for 
measuring the slip of inductive motors. 


Voltmeter Testing. 

A Deflection Potentiometer for Voltmeter 
Testing. H. B. Brooks. El Wld—Jan. 11, 
08. 3 figs. 3200 w. 20c. 

Windings for Measuring Instruments. 


The Most Economical Shape of Winding 
for Electrical Measuring Instruments. A. 
P. Young. El Wld—Dec. 28, 07. 2 figs. 
1200 w. 20c. 


TRANSMISSION, DISTRIBUTION, CONTROL. 
Conductors, Heating of. 


Temperature Rise of Conductors. C. C. 
Radeau. El Rev—Jan. 11, 08. 1 fig. 800 
w. 20c. Gives chart showing relation be- 


tween temperature rise and current. 


Drop, Compensation for. 
Voltmeter Compensation for Drop in Al- 


ternating-Current Feeder Circuits. William 
Nesbit. Elec Jl—Jan., 08. 8 figs. 4400 
w. 20c. 

Insulation. 


Cellulose Acetate as Wire Insulation. R. 
Fleming. Eng News—Jan. 17, 08. 1400 
w. 20c. Extracts from article in the “Gen- 
eral Electric Review,” Jan., 08. Gives the 
mechanical and dielectric properties of this 
insulating substance. 


Protective Relays. ý 
Protective Relays. M. C. Rypinski. Elec 
JiI—Jan., 08. 10 figs. 2200 w. 20c. De- 


scribes relays for the protection of circuits 
from abnormal and dangerous conditions, 
such as overloads, short-circuit, reversal of 
current, etc. 


Single-Phase Distribution. 


Advantages of Single-Phase Distribution. 
Jl of El Power & Gas—Dec. 21, 07. 3200 
W. 20c. 


THE ENGINEERING DIGEST 


Ten Minutes 
A Month is al that is 


necessary to learn what 
articles of specific inter- 
est in your line have ap- 
peared during the pre- 
vious month in the 
technical periodicals of 
America and Europe. 
The Engineering Digest in 
each issue givesa classi- 
fied descriptive listingof 


all articles of importance 


appearing in the current 
technical press. 
CONSULT IT 


1 


A Factory Time 
/ TIME CHECK À Checks 


Y | They are being used more 
O o and more. Write for our 
Ta pamphlet, Time Checks 
* — 8. ° > and Their Use. 


American Railway Supply Co. 
Address Dept. S, 24 Park Place, N. Y. 


Rife Hydraulic 


Ram 


Pumps Water by 
Water Power 


Town Water Works 


Railroad Tanks camry Homes Irrigation Greenhouses 
No Attention Wo Expense Runs Continuously 
ating under 18 aha to 50 feet fall. Elevates water 30 


Oper 
feet each foot of fall. 6,000 i in successful operation. Sold on 30 
days’ trial, Catalog and estimate free. 


RIFE HYDRAULIC RAM COMPANY 
2160 Trinity Building NEW YORK 


HERE IS AN OPPORTUNITY 


to obtain the INDUSTRIAL MAGAZINE for one year, which will contain 
some specially written articles by prominent engineers of wide experience. 


Some of the principal authors and their subjects are: 


Lindon W. Bates (several articles): Panama Canal 

J. W. King: Industrial Railways and Their Uses for Manufacturing Plants 
R. H. Beaumont: Power Station Coal and Ash Conveying Problems 

H. J. Cole: Reinforced Concrete and Pneumatic Foundations 

F. W. Hack taff: Transmission of Power by Rope 


The above articles consist of about 97,500 words and 35 new photographs. 
THE INDUSTRIAL MAGAZINE is well edited and printed on fine 
stock, and is worth four times its subscription price. 


Send us your order with One Dollar ($1.00) for a year’s subscription. 
Sample copy sent on request. 


THE INDUSTRIAL MAGAZINE 


1825 Park Row Building, New York 
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‘Switches. 
Circuit-Interrupting Devices. Wm. O. 
Milton. Elec Jli—Jan., 08. 7 figs. 1400 w. 
20c. III.—Disconnecting Switches. 


Wiring Residences. 

Wiring of Residences at Small Cost. 
Thomas W. Poppe. Elec Wld—Jan. 4, 08. 
12 figs. 2000 w. 20c. : 

MISCELLANEOUS. 
Electrical Progress in 1907. 


Electrical Affairs in Great Britain During 
1907. Albert H. Bridge. El Rev—Jan. 11, 
08. 2300 W. 20c. 


Electrical Engineering in Great Britain 


in 1907. W Elecn—Jan. 4, 08. 5 figs. 
5800 w. 20c. 
Electrical Progress in Europe. C. L. Du- 


rand. El Rev—Jan. 11, 08. 3200 w. 20c. 


Electrical Progress in the United States 
in 1907. H. H. Norris. W Elecn—Jan. 4, 
08. 12 figs. 6000 w. 20e. 


Electrical Progress of 1907 on the Conti- 


nent. A. de Courcy. W Elecn—Jan. 4, 08. 
5 figs. 4700 w. 20e. ` 
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The Electrical Industries of 1907. El Rev. 
—Jan. 11, 08. 3400 w. 20c. 


Electricity in Armor Plate Manufacture. 
The Use of Electricity in the Manufacture 


of Armor Plates. J. W. Warr. El Rev— 
Dec. 27, 07. 3 figs. 2400 w. 40c. 
Law, Electric Corporation. 
The Law of Electric Companies. John E. 
Brady. Elec WId— Jan. 4, 08. 3400 w. 
20c. Gives notes on the statutes of electric 


companies, the laws regarding their regula- 
tion and control, etc. 


Statistics of Electrical Manufactures for 1907. 


Statistics of Electrical Manufactures. W. 
Elecn—Jan. 4, 08. 1800 w. 20c. Gives 
estimates of the value of the electrical and 
auxiliary manufactures in the United States 
for the year 1907, with corresponding fig- 
ures for the four preceding years. 


Thunder. 
The Rolling of Thunder. D. S. Carpenter. 


Elec Wld—Dec. 21, 07. 8 figs. 1900 w. 
20e. 


INDUSTRIAL TECHNOLOGY 


Brickmaking and Ceramics. 


Notes on the Fusibility of Earths Com- 
pose of Lime, Silica and Alumina. R. Rieka. 
1 u Eisen — Jan. 1, 08. 1 fig. 2500 w. 
60c. 


The Effects of Heat on Clay Structure. 
Brit Claywkr—Dec. 07. 12 figs. 2300 w. 
40. 


The Manufacture of Silica Bricks. 
Claywkr— Dec. 07. 2600 w. 40c. 

The Testing of Glazed Clayware. Quarry 
—Jan. 08. 3000 W. 40c. Paper read by 
J. W. Cobb before the Yorkshire section of 
the Society of Chemical Industry. 


Brit 


Explosives, Manufacture of. 

The Manufacture of High Explosives. Sc 
Am—Dec. 28, 07. 3700 w. 20c. Describes 
the methods used in the Nobel nitro-glycer- 
ine works at Aberdeen, Scotland. 


Gas Engineering. 


Notes on the Construction of Small Gas 
Plants. Jos Brandt. Jl für Gasbeleuchtung— 
Nov. 23, 07. 9 figs. 6000 w. 50e. Paper 


read before meeting of the Association of 
Gas and Water Supply Engineers of Lower 
Saxony. 


Report of the Committee on Methods of 
Taking Candle Power of Gas. Am Gas Lt 
Jli—Dec. 23, 07. 12.000 W. 20e. Read 
before the American Gas Institute, Wash- 
ington, Oct. 16, 17 and 18, 07. 


Lime Burning. 
Gas Kilns. Quarry—Jan. 08. 5 figs. 2500 
w. 40c. Describes an improved shaft kiln 
with generator gas firing for burning lime, 
dolomite, magnesite, etc. 


Nitric Acid. 

Nitric Acid From Air. Electrochem & 
Met Indus—Dec. 07. 7 figs. 3000 w. 20c. 
Gives a summary of the work of Moscicki 
and Von Kowalski on the fixation of atmos- 
pheric nitrogen by electric discharges. 


The Recovery of Nitric Acid. H. Lemai- 
tre. Génie Civil—Dec. 21, 07. 21 figs. 3500 
w. 60c. Describes apparatus used in re- 
covering part of the nitric acid used in the 
manufacture of explosives and other elec- 
trochemical industries. 


MARINE ENGINEERING 


Cable Ship. 
A New Cable Ship. Engr (Lond )—Jan. 
3, 08. 7 figs. 2000 w. 40c. Describes a 
new twin-screw cable repairing steamer for 
use around the west coast of South Amer- 
ica. 


Heating and Ventilating Ships. 
The Heating and Ventilating of Ships. 
Sydney F. Walker. Inter Mar Engg—Jan. 

08. 2 figs. 3000 w. 40c. 


„Kronprinzessin Cecilie.“ 

The Hamburg-American Steamer ‘‘Kron- 
prinzessin Cecilie.” F. C. Guenther. Inter 
Mar Engg— Jan. 08. 14 figs. 2100 w. 40. 

Stream Lines Around Ships’ Models. 

An Experimental Investigation of Stream 
Lines Around Ships’ Models. D. W. Taylor. 
Inter Mar Engg—Jan. 08. 4 figs. 1500 w. 
40e. Read before the Society of Naval Arch- 
itects and Marine Engineers, New York, 
Nov. 21, 07. 
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: List. of Books on 
Cement and Plain and Reinforced 


NR CONCRETE & 


CEMENT AND CONCRETE 
Second Edition. S83 pages, 
Price, $5.00 

TREATISE ON CONCRETE, PLAIN AND REIN- 
FORCED. By Frederick W. Taylor and Sanford E. 


By Louis C. Sabin. 
161 tables of tests. 


Thompson. 384 pages, 172 illustrations, many 
tables. Price. 00. 
“REINFORCED CONCRETE By A. Considére. Trans- 


lated from the French by Leon S. Moisseiff. Second 
Edition, 253 pages, 32 Illustrations. Price, $2.00. 


REIN FORCED CONCRETE. By A. W. Buel and C. S. 
Hill. Second Edition, 500 pages, 340 illustrations. 
Price, $5.00. 


CONCRETE AND REINFORCED CONCRETE CON- 
STRUCTION. By Homer A. Reid. 906 pages, 715 
illustrations. Price, $5.00. 


REINFORCED CONCRETE. By Charles F. Marsh and 
William Dunn. Third Edition, 660 quarto pages, 
617 illustrations. Price, $7.00. 


PRINCIPLES OF REINFORCED CONCRETE CON- 
STRUCTION. By F. E. Turneaure, Dean of the 
College of Engineering, University of Wisconsin, 
and E. R. Maurer, Professor of Mechanics, Univer- 
sity of Wisconsin. Svo, vill + 317 pages, 11 plates 
and 130 figures. Cloth, $3.00. 


REINFORCED CONCRETE. By Walter Loring Webb 
and W. Herbert Gibson. 150 pp., 140 illustrations. 
Price, $1.00. 


HANDBOOK ON REINFORCED CONCRETE. For 
Architects, Engineers and Contractors. By F. D. 
Warren. 268 pages, many tables and e 
Second Edition, revised. Price, $2. 


ARCHITECTS’ AND ENGINEERS’ HANDBOOK OF 
REINFORCED CONCRETE CONSTRUCTION. By 
L. J. Mensch. 217 pages, 172 illustrations and many 
: tables. Price, $2. 


CONCRETE STEEL. A treatise on the theory and 
practice of reinforced concrete construction. By W. 
5 230 pages, 73 illustrations. Price, 

GRAPHICAL HANDBOOK FOR REINFORCED CON- 
CRETE DESIGN. By John Hawkesworth, C. E. 
Seen 70 pages, 15 large folding plates. Price, 

BRAYTON-STANDARDS FOR THE UNIFORM DE- 
SIGN OF REINFORCED CONCRETE. By Louis F. 
Brayton. Second Edition. Leather, pocketbook 
size. 110 pages, illustrated. Price, $3.00. 

THEORY OF STEEL-CONCRETE ARCHES AND OF 
VAULTED STRUCTURES. By William Cain. 215 
pages, illustrated. Price, 50 cents. 


REINFORCED CONCRETE IN FACTORY CONSTRUC- 


TION. By Sanford E. Thompson. Cloth; 6 x 9 
Ins.; 250 pp.: 159 illustrations. Price, $0.50. 
CONCRETE FACTORIES. By Robert W. Lesley. 152 

pages, numerous illustrations. Price, $1.00. 


INSTRUCTIONS TO INSPECTORS ON REINFORCED 
CONCRETE CONSTRUCTION. By George P. Car- 
ver. Price, 50 cents. 


CEMENTS, MORTARS AND CONCRETES. By Myron 
S. Falk, Instructor in Civil Engineering in Colum- 
bia University. 184 pages, numerous illustrations. 
Price, $2.50. 


EXPERIMENTAL RESBARCHES UPON THE CON- 
STITUTION OF HYDRAULIC MORTARS. By H. 
Le Chatelier. Translated by Joseph L. Mack. 128 
pages. Price, $2.00. 


PORTLAND CEMENT. Composition, Raw Materials, 
Manufacture, Testing and Analysis. By Richard K. 
50 B. S. 355 pages, 100 illustrations. Price, 


CEMENTS, LIMES AND PLASTERS. By Edwin C. 
Eckel. 712 pages, 165 figures, 254 tables. Price, 
$6.00. 

PRACTICAL CEMENT TESTING. By W. Purves Tay- 
lor, Engineer in charge Philadelphia Municipal Test- 
ing Laboratories. 315 pages, 142 illustrations, 58 
tables, Price, $3.00. 


HYDRAULIC CEMENT. By Frederick P. Spalding, 
298 pages, 31 figures. Price, $2.00. 


PORTLAND CEMENT, ITS MANUFACTURE, TEST- 
ING AND USE. By David B. Butler. 406 pages, 97 
illustrations. Price, $5.25. 


CALCAREOUS CEMENTS. By Gilbert R. Redgrave 
and Chas. Spackman. Second Edition, 254 pages, 63 
plates. Price, $4.50, 


HANDBOOK FOR CEMENT USERS. By Chas. C. 
Brown. Third Edition, revised and enlarged. 369 
pages. Price, $3.00. 


CEMENT WORKERS’ HANDBOOK. By W. H. Baker. 
Illustrated. Price. 50 cents. 


THE CEMENT INDUSTRY. A description of Portland 
and natural cement plants in the United States and 
Europe. 235 pages, 132 illustrations. Price, $3.00. 


CONCRETE BLOCK MANUFACTURE. Processes and 
Machines. By Harmon H. Rice. 166 pages, 45 
illustrations. Price, $2.00, 

MANUFACTURE OF CONCRETE BLOCKS AND 
THEIR USE IN BUILDING CONSTRUCTION. By 
H. H. Rice, Wm, M. Torrance, and others. 122 
pages, illustrated. Price, $1.50. 

HOLLOW CONCRETE BLOCK BUILDING CON- 
STRUCTION. By Spencer B. Newberry. 25 pages, 
illustrated. Price, 50 cents. 

ARTIFICIAL STONE, TERRA COTTA, ETC. Edited 


by John Block. 92 pages, illustrated. Price, 25 
cents. 


DIRECTORY OF AMERICAN CEMENT INDUSTRIES, 
1908. By Charles C. Brown. 636 pages. Price, 
$5.00. 

HANDBOOK OF COST DATA. By Halbert P. Gillette. 
Flexible leather. 622 pages, illustrated. Price, $4.00. 

CONCRETE SYSTEM. By Frank B.Gilbreth. (In prepa- 
ration.) ö 

CONCRETE-STEFL CONSTRUCTION. By Prof. E. Morsch. 
(In preparation, ) 


Any book in the above list will be sent postpaid to any part of the world on receipt of the price by the 


Engineering News Book Department 
220 Broadway, New York 


Patronize ENGINEERING 


DIGEST Advertisers When You Can. 
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Turbines of the “Mauretania.” 

The Turbine Plant of the “Mauretania.” 
Power—Jan. 7, 08. 9 figs. 3000 w. 20c. 
Describes the essential features of the larg- 
est steam turbines yet constructed. 


Water-Tube Boilers for Ships. 
Schulz Water-Tube Boiler with Super- 


THE ENGINEERING DIGEST 


heater. D. Dietrich. Schiffbau.—Dec. 2, 07. 
3 figs. 3000 w. 60c. Describes proposed ar- 
rangement for a turbine-driven cruiser. 
Water-Tube Boilers for Battleships. C. 
Striebel. Z V D I—Jan. 4, 08. 18 figs. 
7500 W. 60e. JI.—Boilers with large tubes 
(Niclausse, Belleville, Babcock & Wilcox). 


MECHANICAL ENGINEERING- 


Pneumatic Conveyor. 
Pneumatic Conveying of Light Materials. 
Walter B. Snow. Ind Mag—Dec. 07. 2100 
W. 20c. 


Tide Power Compressor. 
Compressing Air by Tidal Power. Wil- 
liam O. Webber. Am Mach — Jan. 9, 08. 3 
figs. 1000 w. 20c 


FOUNDING. 


Bed Plate. 


Method of Molding Large Bed Plate. W. 
W. McCarter. Fdry— Jan. 08. 7 figs. 1800 
W. 20c. 


Brass Mixtures. 


The Jobbing Brass Foundry.— III. J. F. 
Buchanan. Fdry— Jan. 08. 1500 w. 20c. 
Discusses the mixtures utilized in the job- 
bing shop. 


Casting in Metallic Molds. 


The Szekely Process of Casting in Metal- 
lic Molds. Engg—Jan. 3, 08. 4 figs. 700 
W. 40c. 


Castings, Design of. 

The Design of Complicated Castings. Wil- 
liam A. Bole. Ir Age—Dec. 26, 07. 4 figs. 
3300 w. 20c. Describes the various points 
to be kept in mind, such as the process of 
cooling, etc., in order that patterns may be 
properly designed. 


Charcoal Iron. 


Charcoal Iron for the Foundry. Harry 
B. DePont. Fdry—Jan. 08. 1500 w. 20c. 
Discusses the chemical and physical proper- 
ties and gives analyses of various grades. 


Compressed Air for Foundry Use. 


The Use of Compressed Air in Foundries. 
Otto S. Schmidt. Stahl u Hisen—Jan. 1, 
08. 11 figs. 6500 w. 60c. Describes its 
use in molding machines, hoisting devices, 
hand pneumatic tools, etc. 


Cores. 
Machine Cores for Foundry Use. George 
H. Wadsworth. Fdry—Jan. 08. 1400 w. 
20c. Presented at the December meeting 
of the Chicago Foundry Foreman’s Associa- 
tion. 


Engine Cylinders. 
The Molding of Corliss Engine Cylinders. 
Castings—Dec. 07. 2 figs. 1400 w. 20c. 
Describes methods and devices used by C. 


& G. Cooper Co., Mt. Vernon, Ohio, for 
cylinders ranging in size from 12-inch bore 
up to and over 80-inch. 


Foundry Layout. | 


Design of the Iron Foundry. Oscar E. 
Perrigo. Fdry—Jan. 08. 4 figs. 2000 w. 
20c. Discusses the location and arrange- 
ment of various departments, giving a model 
layout. 


Melting Iron. 


Melting Iron in the Foundry Cupola. Prof. 
H. McCormack. Electrochem & Met Indus 
—Jan. 08. 1900 w. 40c. Gives data on 
cupola practice. 


Steel Castings. 


Converter vs. Small Open Hearth. W. 
M. Carr. Fdry—Jan. 08. 1100 w. 20c. 
III. — Requirements of the slide blown ves- 
sel—basic and acid open-hearth processes. 


Steel Castings by McHaffle Process. Fdry 
—Jan. 08. 6 figs. 1100 W. 200. De- 
scribes a process, which, with the exception 
of the mixture and the subsequent anneal- 
ing, is similar to ordinary gray-iron prac- 
tice. 


Weakness in Steel Castings. 
Caslin. Castings—Dec. 07. 
W. 20c. 


H. J. Me- 
9 figs. 2300. 


HEATING AND VENTILATION. 


Coal Consumption in House Heating. 


Coal Consumption in House Heating. Met 
Wkr—Dec. 21, 07. 1600 W. 20e. Gives 
communications from Prof. Wm. Kent and 
Mr. Theo. Weinshank regarding the con- 
sumption of coal for an average heating 
season. 


Hot Blast Heating. 


Hot Blast Heating. Charles L. Hubbard. 
Dom Engg—Jan. 4, 08. 3 figs. 1800 w. 
20c. XIX.—Air Distribution Ducts. 


Radiation, Data for Computing. 


Data for a Heating Engineer’s Handbook. 
Gerard W. Stanton. Htg & Vent Mag—Dec. 
07. 900 w. 20c. Gives table for figuring 
radiation by Wolff's Rule. 


Steam Heating. 


Air Valves for Steam Heating Systems.— 
IV. W. H. Wakeman. Dom Engg— Jan. 11, 
08. 3 figs. 1500 w. 20c. 
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THE PROCEEDINGS OP 


The Engineers’ Club of Philadelphia 


Edited by the Publication Committee 
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October 


A Splendid Advertising Medium 
` FOR SPACE AND RATES ADDRESS: 
GEORGE T. GWILLIAM, Chr. Adv. Committee 
or WALTER LORING WEBB, Secretary 
1122 GIRARD STREET, PHILADELPHIA 


$2.00 PER ANNUM 


SUBSCRIPTION PRICE, - 


ARE YOU INTERESTED IN 


CAS ENCINES? 


Then you will want the 60 page pamphlet entitled 
Some Notes on Gas Engines 


BTI HERMAN DIEDERICHS, Professor of Experi- 
mental Engineering, Cornell University. 
Subjects Treated : Gas Engine Cycles : Their theoreti- 
cal thermal efficiencies and practical limitations. Four 
Cycle vs. Two Cycle Engines. Matters of Design and the 
Principal Dimensions. Methods of Regulation. Alcohol 
as a Fuel. Sent postpaid on receipt of price, 7 80., by 


The Sibley Journal of Engineering 
ITHACA, NEW YORK 


MECHANICAL ENGINEERING Revised _ 
an 
Enlarged 


SAMES 


4x65 ins. 
211 pages 
41 figures 


Flexible 
Morocco 


$2.00 postpaid 


A greater variety of Mechanical and Electrical Engineer ing 
Problems can be solved with the aid of this book than with that of 
any other single volume printed in English. 


Descriptive circular on request. 


Charles M. Sames 


52 BRAMHALL AVE. JERSEY CITY. N.J. 
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Liberal Commissions are paid 
to Agents who will get New 


Subscriptions for 


The Engineering Digest 


Address Subscription Depart- 
ment for particulars. 


60 Day Clocks 


RENTISS 60 DAY CLOCKS are the best 
for office use. They are well made, 
durable, rel liable and require a minimum 
amount of attention. The calendar adds 
greatly to the convenience of the clock 
and is entirely automatic in its action 
Also Frying-pan, Electric, Synchronized, 
Program and Watchman’'s Clocks. 
Send for Catalogue No. 177. 


The 


Prentiss Clock Improvement Co. 
Dept. 17, 82 Chambers St. New Yerk City. 


WORKS OF 
HALBERT POWERS 


GILLETTE 


The Authority on Contract Costs 


HANDBOOK OF COST DATA 


Filled with figures and facts that are invaluable 
to anyone interested in contract work or construc- 
tion ofany kind Flexible leather, gilt edges, 622 
pages, illustrated; $4.00 net postpaid. 


ROCK EXCAVATION—Methods and Cost 


Cloth, 5% x 7 in., 384 pages, 56 figures and il- 
lustrations; $3.00 net postpaid. 


EARTHWORK—And its Cost 


Cloth, 5 x 7 in., 260 pages, 50 figures and il- 
lustrations; $2.00 net postpaid. 


ECONOMICS OF ROAD CONSTRUCTION 


A monograph on earth, macadam and telford 
roads—how to construct them and keep them in 
repair. Cloth, 6 x 9 in., 49 pages, 9 illustrations; 
$1.00 net postpaid. 


Engineerin ng News Book Department 


220 Broadway, New Yerk 


Please mention The Engineering Di- 


gest when writing to advertisers. 
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HOISTING AND HANDLING MACHINERY. 
Elevator. 


The Hydraulic Elevator—xXIII and XIV. 
William Baxter, Jr. Power—Jan. 7, 08. 8 
figs. 1300 w. Jan. 14. 6 figs. 1100 w. 
Each, 20c. Describes the “pulling” type of 
horizontal elevator, showing the operating 
principle of the Whittier and the Morse- 
Williams machines, valve construction, etc. 


Cableways. 


Cableways. F. T. Rubidge. Colo. Jl of 
Engg—May 1, 07. 14 figs. 5800 w. 80c. 
Describes various cableways and gives 
graphical and mathematical analyses of the 
stresses in towers and in the cable. 


HYDRAULIC POWER PLANTS. 


Centrifugal Pumps. 


New Pumps and Air Compressors. Prof. 
F. Freytag. Dingler's Poly Jl—Dec. 14, 07. 
6 figs. 2500 w. Dec. 21. 9 figs. 1800 w. 
Each, 40c. Two articles describing various 
types of new high pressure centrifugal 
pumps and giving details of their construc- 
tion. 


Notes on Centrifugal Pumps.—IV. Mech 
WId— dec. 13, 07. 5 figs. 1200 w. 40c. 
Mathematical exposition of the things in- 
volved. 


Flow Through Submerged Tubes. 


The Flow of Water Through Submerged 
Tubes: Results. of Experiments at the Uni- 
versity of Wisconsin. C. B. Stewart. Eng 
News—Jan. 9, 08. 5 figs. 3300 w. 20c. 
Abstracts of a forthcoming bulletin on the 
results of experiments with submerged 
tubes 4 ft. square. 


Hydro-Electric Plants. 


Electric Power Plants on Upper Missouri 
River. A. Floyd Bushnell. Eng & Min Jl— 
Dec. 28, 07. 3 figs. 1300 w. 20e. De- 
scribes a 70,000-volt plant supplied by a 
steel dam at Hauser Lake, which generates 
current for Butte, Helena, and Anaconda, 


Hydro-Electric Transmission Plant of the 
Rockingham Power Company. J. S. Viehe. 
Elec Wid— Dec. 21, 07. 4 figs. 3400 w. 
20c. Describes plant on the St. Louis River 
Yadkin River, 7 miles from Rockingham, 
N. C 


Power Development on the Chicago Drain- 
age Canal. W. Elecn—Jan. 4, 08. 22 figs. 
3400 W. 20c. Describes the hydro-electric 
power plant at Lockport, III., with 4,000 
kilowatt generating units and a 44,000-volt 
aluminum transmission line (about 20% 
miles long) to Chicago. 


Recent Power Development at Montpelier, 
Vt. Elec Wid—Jan. 4, 08. 10 figs. 3900 
W. 20c. 

The Cost of Hydro-Electric Power De— 


velopment in the Province of Ontario. Eng 
News—Dec. 19, 07. 4800 w. 20c. 


THE ENGINEERING DIGEST 


The Water-Power Development of the- 
Great Northern Power Co., Near Duluth. 
Eng News—Dec. 26, 07. 8 figs. 5600 w. 
zue. Describes plant of the St. Louis River 
neers for an ultimate capacity of 200,- 

HP. 


Pipe Lines, Calculations for. 


Pipe Lines for Hydraulic Power Plants. 
Eng Rec—Dec. 21, 07. 2 figs. 2800 w. 
20c. Gives derivation of a formula for the- 
determination of the most economical diam- 
eter for the penstocks of high-head hydrau- 
lic power plants. 


Pumps. 

Modern Pumping and Hydraulic Machin- 
ery. Edward Butler. Mech Engr—Dec. 21, 
07. 3 figs. 2200 w. Dec. 28. 4 figs. 2500 
W. Each, 40c. XXV. and XXVI.—Steam and. 
Air Displacement Pumps. 


INTERNAL COMBUSTION ENGINES. 


Cylinder Temperatures. 
On the Measurement of Temperatures in. 

the Cylinder of a Gas Engine. H. L. Cal- 
lender. Engg—Dec. 27, 07. 5 figs. 6300- 
w. 40c. Paper read before the Royal so- 
ciety, Nov. 7, 07. 


Diesel Oil Engine. 
Technical Aspects of Oil as Fuel.—IV. F. 
E. Junge. Power — Jan. 7, 08. 5 figs. 1200 
W. 20c. Discusses the economic aspects- 
of the Diesel oil engine, gives comparison 
between the Diesel and gas engine, and. 
also their comparative fuel costs. 


Explosion of Gases. 

The Explosion of Gases. John Batey. 
Cass Mag—Jan. 08. 2900 w. 400. Dis- 
cusses the magnitude of the effects pro- 
duced by combinations of air and fuel with. 
reference to the internal-combustion engine. 


Fuels, Data on. 

Gas and Oil Engine Diagrams and Fuel: 
Data—I. Peter Eyermann. Power—Jan. 
14, 08. 4 figs. 5000 w. 20c. Gives dia- 
grams showing how various fuels act in in- 
ternal-combustion engines, together with. 
tables giving information on these fuels. 


Gas Engines. 

Largest Gas Engines for Electrical Work. 
—I. Cecil P. Poole. Power—Jan. 14, 08. 
9 figs. 2000 W. 20c. Gives construction 
details and operating data of the 4,000-HP. 
gas engines at the Martin station of San. 
Mateo (Calif) Power Company. 

The Gas Engine. Cecil P. Poole. Power 
—Jan. 14, 08. 17 figs. 14,000 w. 20c 
The first of three extended articles on the 
elementary principles of gas-engine con- 
struction and operation. 


Gas Producer Testing. 
The Testing of Gas Producers. Horace 
Allen. Pract Engr—Dec. 20, 07. 2 figs.. 
1900 w. 40e. 


THE ENGINEERING DIGEST 


Do YOU KNOW how completely, con- 
cisely and practically THE RAILWAY AGE 
covers all steam railway topics of interest? 


Most railway men know, because more of them read THE RAILWAY AGE than 
any other journal, and it has subscribers wherever there are railways. 
If you would like to know, ask for sample copies, which will gladly be sent on 


your request. 
Then you will find these to be the facts: 


THE RAILWAY AGE is the authority on every question pertaining to the construc- 
tion, maintenance, operation, traffic, accounting and administration of steam railways. 
THE RAILWAY AGE is an invaluable reference to every development and every 


improvement in every branch of railway service. 


Published every Friday in the year and seven times daily during the annual 


mechanical conventions—fifty-nine issues, $4.00. 


Ask for the samples now—while you think of it. 


150 Nassau St., New York 160 Harrison Street 
1520 Williamson Bldg. FE 
Cleveland, O. CHICAGO 


Have you seen our new monthly publication 


“WATERPROOFING”? 


If not, send for sample copy of numbers already 
issued — F ree upon request. 

Are you troubled with damp, wet and leaky cellars? 

Is your house damp, moist, clammy and un- 
wholesome ? 

Do you want advice on waterproofing concrete, 
concrete blocks, cement floors, tanks, buildings, 
foundations, tunnels, etc.? 

Do you want to know how to preserve wood, 
iron and steel, stone and structures built of them ? 

If so, write to 


** WATERPROOFING’’ Consulting Department 
8-10 Burling Slip, New York 


“ Waterproofing is a new monthly publica- 
tion—the first and only publication devoted exclu- 
sively to the science and business of waterproofing. 
Its pages are full of educational matter on the sub- 
ject prepared by experts. 


Every Engineer, Architect, Contractor, Buder 


and Sanitary Officer should read it and keep posted 
on this important and rapidly developing branch 
of Engineering. $3.00 per Year. 10 cents per copy. 


Sample copy free upon request. 


MYRON H. LEWIS, C. E., Editor and Publisher 
1133 Broadway New York 


CONTANO 
We are also prepared to 


undertake 


Tests, Reports 


and 


Investigations 


and the preparation of 
Plans, Estimates and Speci- 
fications for Waterproofing 
and Dampproofing Work of 


every description. 
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Specific Heats. 


Specific Heats of Nitrogen, Carbon Dioxide 
and Steam. Profs. L. Holborn and Henning. 
Engg—Jan. 3, 08. 2400 w. 40c. Gives re- 
sults of an inquiry into the specific heats 
of these gases at high temperatures. 


Water and Steam Injection. 

The Use of Water and Steam in Internal- 
Combustion Engines. Henry Henderson. 
Cass Mag—Jan. 08. 5800 w. 40c. Dis- 
cusses water and steam injection in cylinders 
for cooling purposes. 


MACHINE PARTS. 


Ball and Roller Bearings. 

Ball and Roller Bearings in Practical 
Operation. Samuel S. Eveland. Proc Engrs 
Club of Phila— Oct. 07. 31 figs. 8200 w. 
80c. Paper read before the Engineers’ Club, 
with brief discussion. 


Requisities of Practical Roller Bearings. 


—I. J. F. Springer. Power—Jan. 14, 08. 
7 figs. 1100 w. 200. Enumerates con- 
structive features which insure service- 
ability. 


Bearings for Wood- Working Machinery. 


The Bearings of Wood-Working Ma- 


chines. W. J. Blackmar. Am Mach—Dec. 
19, 07. 1400 w. 20c. 
Gears. 


The Variation of the Strength of Gear 
Teeth with the Velocity. Ralph E. Flanders. 
Machy—Jan. 08. 2 figs. 2800 w. 40c. 
Calls attention to the need for more satis- 
factory values for the stress as affected by 
the velocity. 


Hydraulic Press Design. 


Hydraulic Press Design. Mech Wld—Dec. 
27, 07. 7 figs. 1500 w. 40c. Gives for- 
mulas used and works out an illustrative 
example. : 


Lubrication. 


Experiments with Graphite Lubrication. 
C. H. Benjamin. Am Mach—Dec. 19, 07. 6 
figs. 1900 w. 20c. Gives results of tests 
with deflocculated graphite. 


Rotating Drums, Design of. 


Design of Rotating Drums. Ulrich Peters. 
Machy—Jan. 08. 6 figs. 3600 w. 40c. 
Gives method and formulas for designing 
rotary kilns and dryers for marls, sand, ore, 
cement, etc. 


Tele-Controller. 


New Tele-Mechanic Device. Dr. E. Branly. 
El Rev—Dec. 2, 07. 6 figs. 1900 w. 
20c. Describes improvements in apparatus 
intended to control different circuits at a 
distance bv means of radio-telegraphy. 
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MECHANICS. 


Bending Tests. 

Hand Bending Tests. Capt. H. Riall San- 
key. Engg—Dec. 20, 07. 9 figs. 2100 w. 
40c. Gives results of tests of steel in a 
hand testing-machine, by means of which 
the quality of steel can be ascertained from 
the number of bends required to produce 
rupture, and from the effort necessary to 
effect the bending. 


Chains, Strength of. 
Strength of Chain Links. J. Stieghorst. 
Schiffbau—Dec. 2, 07. 4 figs. 3500 w. 60c. 
Gives mathematical analysis of the stresses. 


Elastic Limit. 
The Elastic Limit and the Testing of Ma- 


terials. H. Gansslen. Machy—Jan. 08. 6 
figs. 2600 w. 40c. 


Flanged Fittings, Strength of. 
The Bursting Point of Flanged Fittings. 
Ir Tr Rev—11 figs. 1500 w. 20c. Gives 
results of tests made by the Crane Co., Chi- 
cago. 


Rings, Strength of. 

Strength of Rings. Engr (Lond)—Dec. — 

20, 07. 10 figs. 2000 w. 40c. Gives for- 

mulas for determining the strength of rings, 
with corroborative practical tests. 


Testing Machines. 

Hydraulic Diaphragm Testing Machines. 
Engg—Dec. 27, 07. 6 figs. 2400 w. 40c. 
Discusses their construction, uses and ad- 
vantages. 


Tubes, Collapse of. 

The Collapsing Strength of Tubes. E. 
Preuss. Stahl u Eisen—Dec. 18, 07. 14 
figs. 4000 w. 60c. Gives the various for- 
mulas proposed, beginning with Fairbairn’s 
and included the recent ones of Carman & 
Carr and Stewart. 


METAL WORKING. 


Balancing. 
Balancing for High Speeds. Wm. E. Snow. 
Am Mach—Jan. 2, 08. 9 figs. 600 w. 20c. 
Describes method for balancing the rotors 
of steam turbines and high-speed electric 
generators. 


Chain Machine. 

Chain-Stud Recessing Machine. Am Mach 
Jan. 2, 08. 9 figs. 1200 w. 20c. Describes 
novel machine built by Hans Renold for 
chain work. 


Chuck. 
Machining a Chuck Body. 
So Machy—Jan. 08. 1 fig. 


Crank-Pin Turning. 
A Novel (German) Crank-Pin Turning 
Machine. Frank C. Perkins. Am Mach— 
Dec. 10, 07. 1 fig. 500 w. 20c. 


G. H. Gibbs. 
3200 W. 20c. 
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On March 1, 1908 


The subscription price of] 


CEMENT 
AGE 


will be increased to $1.50 per 
year for the United States and 
Mexico; $2.00 per year for Can- 
ada and Postal Union Countries. 
i copies will be 15 cents 
each. 


Those subscribing fore March 
Ist will secure the benefit of the 
present rate —$1.00 per year do- 
mestic; $1.50 foreign—and may 
prepay for as many years as they 
desire. Subscriptions sent at 
once may begin with the Janu- 


uary 


Design, Decoration 
& Development 
Number 


This special issue contains 138 
pages of reading matter and il- 
lustrations—the largest number 
ever printed by a periodical in 
this field. Single copies 25 cents. 


Cement Age Co. 


221 Fifth Avenue, New York 


READY! 


Second Edition 


The Latest and Best American Work 
on the 


DISTILLATION OF 
ALCOHOL 


FROM FARM PRODUCTS AND DENATURING 
ALCOHOL 


By F. B. Wright. 

The work has been thoroughly revised, 
partly rewritten and considerably en- 
larged, and in the Second Edition 
contains NEARLY 300 PAGES, with 60 
illustrations and plates, giving the 
latest American practice, machinery and 
authorized United States formulas. 


PRICE $1.00 POSTPAID 
SPON & CHAMBERLAIN 


123 E. D. LIBERTY STREET, NEW YORK 


Publishers’ Co-operative 
Company, Inc. 


STOKES BUILDING, 333 FOURTH AVE. 
NEW YORK CITY 


Telephone : 5890 Madison Square 


Supplies to publishers, engineering and commercial 
gla A nical sociation and fadividuals : 

Translations to and from European and Oriental Lan- 
guages of books and correspondence. 

Literary editing of reports, scientific work, etc. 

- General editorial work for periodicals. 

Data for encyclopedias, and for works on arts and 
sciences. 

Indexing of technical periodicals and books. 

Editorial proofreading. 

Preparation of advertising matter for technical houses 

Book reviews. Book catalogs. 

Research work in libraries, collection of literary ma- 
terial on special subjects. 

Compling of reference and text-books, trade cata- 
logues, etc. 


Terms furnished on application. 
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Files, Testing Machine for. 


Testing the Cutting Quality of Files. Ed- 
ward G. Herbert. Am Mach—Dec. 19, 07. 
2 figs. 1700 w. 20c. Describes an inter- 
esting testing machine and gives results of 

tests made with ordinary and special steels 
and correctly shaped teeth. 


Gear Cutting. 


Gear-Cutting Machinery. 
ders. Machy—dJan. 08. 23 figs. 
40c. 


Ralph E. Flan- 
7600 w. 


High-Speed Steel. 


Hardening High-Speed Steels. Nels Gross. 
Ir Age—Jan. 9, 08. 900 w. 20c. 


The Theory of High-Speed Tool Steel. 
George Auchy. Ir Age—Dec. 26, 07. 7000 
w. 20c. Gives conclusions drawn from a 
comparison of authorities. 


Master Plates. 
Master Plates and How They Are Made. 


E. M. King. Am Mach—Dec. 19, 07. 12 
figs. 3000 w. 20c. 
Milling. | , 

Milling Operations on Vise Parts. John 
Edgar. Machy—Jan. 08. 10 figs. 1900 
w. 40c. 

Planer. 

Gigantic Metal-Working Planer. Machy— 

Jan. 08. 13 figs. 3000 w. 40c. Describes 


the largest tool of its kind ever built, weigh- 
ing 422 tons and requiring 207 motor HP. 
to operate. 


Tube Straightening. 


Tube-Straightening Machines. C. Wades. 
Stahl u Eisen—Jan. 1, 08. 8 figs. 2000 
w. 60c. Describes rolls for straightening 
gas pipes and boiler tubes. 


Turning and Forming Tools. 


‘Formulas for Circular Forming Tools. 
Machy—Jan. 08. 2 figs. 700 w. 40c. 


Machining a Turret-Lathe Turning Tool. 
A. J. Baker. Am Mach—Jan. 2, 08. 6 figs. 
1600 w. 20c. Describes jigs and fixtures 
that are indexed to set the work at the 
proper angles while milling and drilling. 


Welding by Electricity. 


Electric Welding. C. B. Auel. Elec JI— 
Jan. 08. 9 figs. 2400 w. 20c. Describes 
the Benardos arc process, as applied to weld- 
ing steel castings, pipes and plates. 


Worm Wheels, Hobbing. 


A Hobbing Machine and Dividing-Head 
Tests. Am Mach—Jan. 2, 08. 16 figs. 2000 
w. 20c. Describes special machine for hob- 
bing accurate worm wheels for dividing 
heads, the heads being afterwards tested. 


“ewe oR” 
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REFRIGERATION. 


Cold Storage Plant. 
The Fish Freezing and Storage Plant of 


the Consolidated Weir Co., Provincetown. 
H. S. Knowlton. Eng Rec—Dec. 28, 07. 4 
figs. 1400 w. 20c. 
Heat Calculations. _ 
Refrigeration. Sydney F. Walker. Mech 
Wlid—Jan. 3, 08. 2300 W. 400. III.— 


Quantities of heat to be extracted in making 
ice. 


STEAM POWER PLANTS. 


Back Pressure, Influence of. 


The Influence of Back Pressure and the 
Receiver Steam on the Steam Consumption 
of a Reciprocating Engine. C. Eberle, 
Z VD I—Dec. 21, 07. 24 figs. 7 tables. 
8500 w. Dec. 28. 10 figs. 2 tables. 3500 
w. Each, 60c. 


Boiler and Furnaces. 


A Boiler Furnace for Burning High- vo- 
latile Coals. Eng Rec—Jan. 11, 08. 2 figs. 
2100 w. 20c. Describes a new boiler fur- 
nace specially adapted to burning the lig- 
i abundant in the Rocky Mountain reg- 
on. 


A Recent Water-Tube Boiler Test. Wil- 
liam Kent. Ind Wld—Dec. 23, 07. 2000 
w. 20c. Gives data and results of evap- 
orative tests on an unusually efficient boiler 
using run-of-mine coal. 


Design of Riveted Joints for High-Pres- 
sure Boilers. Vernon Smith. Prac Engr— 
Dec. 13, 07. 8 figs. 1600 w. 40c. 


Double Boilers. W. Rottman. Zeit für 
Dampfkessel und Maschinenbetrieb—Dec. 
27, 07. 2 figs. 3000 w. 60c. Gives re- 
sults of tests of an arrangement of two con- 
nected boilers set one above the other, the 
lower being a flue boiler and the upper 
either a tubular or flue boiler. 


Estimating the Cost of a Return Tube 
Boiler. F. G. Douglas Wilkes. Boiler 
Maker — Jan. 08. 4800 w. 20c. 


Grille Water-Tube Boilers at the Bor- 
deaux Exhibition. Engg— Dec. 13, 07. 6 
figs. 2500 w. 40c. Describes a new type 
consisting of a cylindrical steam drum to 
which are riveted a top and a bottom 
header, connected together by solid-drawn 
bent steel U-shape tubes. 


Methods of Measuring the Entrained 
Water from Boilers. G. Rosset. Génie Civil 
—Dec. 21, 07. 1 fig. 3000 w. 60c. De- 
scribes densimetric and calorimetic meth- 
ods. 


Some Results Due to Improvement in. 
Boiler and Furnace Design. A. Bement— 
Elec Ry Rev—Dec. 28, 07. 2 figs. 1300 w. 
20c. Abstract of paper presented before 
the Western Society of Engineers, Chicago, 
December 18, 07. 
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The Latest ! 


The Clipper Clip 
Dilts triangular shape prevents entangling 


and gives three times the capacity of any other 
Clip for attaching papers together. 


Best and Cheapest. All Stationers. 
Brass or Steel. Send 10c. for Box of 100. 


Clipper Manufacturing Company) 
366-368 Gerard Avenue, New York, U.S. A. The MOGUL CLIP, Bex ot so ter 15 Cents 


U TO BOOK BUYERS J; 


E have just issued a new 112-page catalogue of re- 
cently published Scientific and Mechanical Books, 
which we will mail free to any address on application. 


MUNN & COMPANY 


X Publishers of SCIENTIFIC AMERICAN 
N 353 BROADWAY NEW YORK 


À Serial Sequel to 
Gillette’s Cost Data 


Those of the 10,000 purchasers of Gillette's Hand Book of Cost Data 
who have not already subscribed for Eng incering- Contracting will do well to 
send for a sample copy, for the articles on METHODS AND COSTS in 
 Engincering-Contracting’’ really form a serial sequel to Gillette's Cost Data.“ 
Those who have not already purchased Gillette's Cost Data” (600 pages of 
costs for $4) will also do well to send for sample copies of Enginecring- 
Contracting, for they will learn what Gillette's Cost Data is like. Mr. Gillette 
has recently completed his appraisal of all the railways in the State of Washington 
—property worth a quarter of a billion dollars—and now, as managing editor of 
“ Engineering-Contracting,’ he is writing a series of articles covering the cost of 
every item of railway construction. Mr. Daniel J. Hauer, as editor of the Earth 
and Rock Section of ‘‘ Engineering-Contracting,’ is giving new and valuable. 
matter on economic methods of excavation and itemized costs. The paper can 
best be judged by sample copies, which we will gladly send. Since Engineering 
World” was purchased and absorbed by ‘“‘ Exgincering-Contracting,’’ the subscrip- 
tion rate has been $2 a year (52 issues), but for the next few weeks a year’s 
subscription may be had for $1; Canadian subscription, $2. Send for sample copies. 


ENGINEERING-CONTRACTING 
353 Dearborn Street, Chicago, III. 
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Chimney Design. 


The Design of Power Plant Chimneys. 
Frank Kingsley. Eng Rec—Dec. 21, 07. 4 
figs. 4500 w. 20c. Discusses the use of 
Kent’s formulas under varying conditions 
and gives a chart of dimensions of chimneys 
for different services. 


Cooling Towers. 


Cooling-Tower Practice. Dr. Jos. H. 
Hart. Eng Mag—Jan. 08. 15 figs. 2300 
W. 40c. 


Cost of Power Plants. 


Cost of Constructing Steam-Driven Elec- 
tric Power Plants. Frank Koester. Eng 
News—Dec. 10, 07. 1900 w. 20c. Gives 
cost data per KW. capacity of the various 
elements making up the plant. 


CO: Recorder. 


A New CO: Recorder. C. O. Mailloux. 
Proc Am Inst E E—Jan. 08. 4 figs. 8000 
w. 80c. A paper read before the Am. Inst. 
of E. E., New York, Dec. 18, 07. 


Cylinder Condensation. 


Cylinder Condensation and Preventives. 
Engr—Jan. 1, 08. 3 figs. 2400 w. $1.00. 
Discusses steam jacketing, superheating and 
co:inpounding. 


Engines: Corliss, High Speed, Etc. 

American Corliss Engine Practice. Engr— 
Jan. 6, 08. $1.00. A 30-page profusely il- 
lustrated article setting forth the features 
of the various Corliss designs. 


Characteristics of the Corliss Engine. 
Engr—Jan. 1, 08. 15 figs. 2000 w. $1.00. 
Describes features of valve gear, single and 
double eccentrics and gives nomenclature of 
parts. 


Lining Up a Horizontal Engine. T. E. 
O'Donnell. Engr—dJan. 1, 08. 5 figs. 3200 
w. (Special issue.) $1.00. Gives simple and 
complete directions for this work. 


Low and Medium Speed Engines. 
—Jan. 1, 08. $1.00. 
profusely illustrated, describing a large 
number of two, three and four-valve en- 
gines, ranging in speed from 125 to 200 
r.p.m. 


Tandem Compound Engine with Bollinckx 
Valve Gear. Engg—-Dec. 20, 07. 13 figs. 
800 w. 40c. Gives plates showing the ar- 
rangements of the valves and valve-gear. 


The High-Speed Engine. Engr—Jan. 1, 
08. $1.00. A 28-page article describing 
many piston and slide-valve types and their 
variations. 


Engr 
A 25-page article, 


Feed-Water. 

Simple Methods of Testing Feed-Water 
and Lubricants. James E. Noble. Power— 
Jan. 14, 08. 1 fig. 1400 w. 20c. 

The Purification of Feed-Water. 
L. Hubbard. El Rev—Jan. 4, 08. 
2100 w. 20c. 


Charles 
1 fig. 
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Foundations for Engines. 


Foundations for the Steam Engine. Engr 
—Jan. 1, 08. 6 figs. 3000 w. (Special 
issue, $1,00.) Discusses the materials used 
and requirements for a good foundation. 


Fuels. 


Pulverized Coal and Its Industrial Ap- 
plications. William D. Ennis. Eng Mag— 
Jan. 08. 11 figs. 3000 w. 400. II.— 
Modes of Firing and Construction of the 
Furnace. 


The Jahns System of Transforming Solid 


Fuel Into Gas. Oskar Nagel. Electrochem 
& Met Indus—Jan. 08. 6 figs. 1300 w. 
40. 

Governors. 


Governing the Steam Engine. Engr— Jan. 
1, 08. 12 figs. 4000 w. $1.00. Describes 
a number of typical governors, their action 
and adjustments. 


Heat. 
Heat Calculations.—Continued. Chem 
Engr— Dec. 07. 1 fig. 4000 w. 20c. Gives 


methods of determining specific heat, ther- 
mal capacity, theoretical temperature of 
combustion. 


The Practical Significance of the Carnot 
Cycle. Joseph H. Hart. Cass Mag—Jan. 08. 
3400 W. 40c. 


Steam Piping. 


Steam Pipe Systems for Generating Sta- 
tions. John H. Rider. Elec Engg—vDec. 
19, 07. 5 figs. 4100 w. 40c. 


Steam Turbines. 


An Exhaust Steam Turbine Plant. 
Wait. Proc Am Inst E E— Jan. 08. 15 
figs. 10,000 w. 80c. Describes a turbine 
utilizing the exhaust steam from a reversible 
engine which drives the blooming rolls. A 
paper read before the Am. Inst. of E. E., 
Dec. 13, 07. 


Modern Steam Turbine Practice. Engr— 
Jan. 1, 08. 4 figs. 1200 w. $1.00. De- 
scribes the theory of operation and the 
construction of the various types made in 
the U. 8. 

The Practical Proportioning of the React- 


ion Steam-Turbine. Engg—Dec. 13, 07. 1 
fig. 3700 w. 40c. 


The Willans-Parsons Steam Turbine. 
Engg—Jan. 3, 08. 38 figs. 5600 w. 40c. 
Gives details of construction of the reaction 
turbines made by Willans & Robinson, Ltd., 
Rugby, England. 


H. H. 


Tanks, Design of. 

Mild-Steel Tank Practice. Mech WId— 
Dec. 20, 07. 8 figs. 1800 w. 40c. Gives 
practical methods for designing tanks for 
storage purposes. 


Valve Setting. 


The Indicator for Valve Setting. Engr— 
Jan. 1, 08. 13 figs. 2100 w. (Special 
issue, $1.00.) 
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Architects and Builders Magazine 


HIS Magazine is devoted to describing and illustrating the artistic, technical and con- 
structive features of modern building. 

While it gives considerable space to illustrations, it is by no means a mere picture 
book, but enters carefully into all the constructive and engineering features of its 
buildings, such as foundations, fireproofing, etc., giving the best practice of the 

leading architects, engineers and builders. 


In addition to treating recent structures in this full and elaborate manner, there appear 
from month to month serial and special articles on technical subjects, legal questions affecting 
architects and builders and other matters of current interest. 


The aim of the publishers being to furnish an up-to-date monthly representing the latest 
and best ideas of the architectural profession. 


A new article on Fireproof Construction 
started with October Number. 


Issued Monthly at $2.00 per year. Canada $2.50. Foreign Subscriptions $3.00 per year. Single 
Copies 20 cents. | 


WILLIAM T. COMSTOCK, Publisher 
23 WARREN STREET, NEW YORK 


tÆ Send for Sample and Club Catalogue B, with terms for Magazine and Technical Library 
on small monthly payments. 


There is a reason why 


MINES AND MINERALS 


has a larger paid circulation among 


Mine Owners and Mine Officials 


than any other mining journal 


The reason is 


Because it publishes more practical mining articles, 
better edited and better illustrated, than any other 


It is devoted exclusively to practicat Mining and Metallurgy 


Subscription Price, $2.00 per year Sample copy on request 
MINES AND MINERALS 
DENVER, COLO. SCRANTON, PA. 
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METALLURGY 


COKE. 


Coke-Drawing Machines. 


Coke-Drawing Machines. Walter W. Mac- 


farren. Ir Tr Rev—Dec. 19, 07. 9 figs. 
600 w. Dec 26. 6 figs. 1700 w. Each, 
20c. Describes these and other machines 


for use at the ovens in the manufacture of 
coke. 
The Marmas Coke-Drawing and Loading 


Machine. Ir Age—Dec. 26, 07. 6 figs. 2200 
W. 20c. 
COPPER. 
Blast Pipes. 


Preventing Blast Pipes from Vibrating. 
Thomas Evans. Engg & Min Jl—Dec. 21, 
07. 2 figs. 400 w. 20c. 


Concentrator. 

The Six-Thousand-Ton Concentrator of 
the Utah Copper Co. R. L. Herrick. Mines 
& Min—Jan. 08. 7 figs. 4400 w. 40c. 
Describes the machinery equipment and 
method of milling at Garfield, Utah. 


Electric Smelting. 

Metallurgical Calculations. J. W. Rich- 
ards. Electrochem & Met Indus—Dec. 07. 
1800 w. 40c. Works out a problem in the 
electric smelting of copper ores. 


Electro Deposition. 

Electro Deposition of Copper. A. Hum- 
boldt Sexton. Mech Engr—Jan. 4, 07. 1 
fig. 5000 w. 40c. Describes the electroly- 
tic refining and electric smelting of copper 
ores by various processes. 


Metallurgy. 
The Metallurgy of Copper in 1907. Wal- 
ter R. Ingalls. Eng & Min Jl—Jan. 4, 08. 
1100 w. 20c. 


Precipitation by Wet Processes. 
Precipitation of Copper From Cupriferous 
Waters. Frank H. Probert. Min & Sc Press.— 
Jan. 4, 08. 2 figs. 3200 W. 20c. Gives 
methods of extracting copper from lean ores 
by wet processes, at Rio Tinto, Spain. 


Smelter. 

The Smelter of the Mammoth Copper 
Mining Company, at Kennett, California. 
Donald F. Campbell. Min & Sc Press—Jan. 
4, 08. 3 figs. 2500 w. 20c: 


Movable Converter Hoods. 
Eng & Min Jl—Jan. 11, 08. 
W. 20c. 


A. H. Wethey. 
2 figs. 1000 


GOLD. 


Cyanidation. 
Use of Compressed Air in Cvanidation. A. 
Grothe. Min Wld—Jan. 11, 08. 1 fig. 1200 
w. 20. 


Progress in Ore Treatment. 
Progress in the Treatment of Gold Ore. 
Alfred James. Min & Sc Pr—Jan. 4, 08. 
1 fig. 2300 w. 20c. A concise review of 
advances made during 1907. 
Refining. 
The Clean-Up, Melting and Refining of 


Gold Bullion. Gerard W. Williams. Min 
Wid—Jan. 4, 08. 2400 w. 20c. 
Roasting Telluride Ores. E 
The Roasting of Telluride Ores. R. L. 
Mack and G. H. Scibird. Min & Sc Press— 
Dec. 14, 07. 4,000 w. Dec. 21. 10 figs. 
2500 w. Each, 20c. 
Slime Treatment. 
Slime Treatment at Kalgoorlie. M. W. 
Von Bernewitz. Min & Sc Press. Dec. 14, 


07. 1 fig. 900 w. 20c. 


IRON AND STEEL. 


Blowing Engines, Gas-Driven. 

Experience in the Construction and Ope- 
ration of Gas-Driven Blowing Engines.—lI. 
H. Baer and H. Bonte. Z V D I—Jan. 4, 
08. 31 figs. 4500 w. 60c. 


Duplex Steel Process. 


The Duplex Process for Steel Making. 
Prof. Henry M. Howe. Electrochem & Met 
Indus—Jan. 08. 1100 w. 40c. 


Electric Roll-Drive. 

Novel Electric Drive for Rolling Mills. Am 
Mach—Jan. 9, 08. 3 figs. 1800 W. 20c. 
Describes method in which a small motor 
drives the rolls during the passes by utiliz- 
ing the stored energy of a heavy fly-wheel. 


Electro-Thermic Processes. 
The Electro-Thermic Production of Iron 


and Steel. Joseph W. Richards. Jl of 
Franklin Inst—Jan. 08. 3 figs. 3700 w. 
60c. 

Ferro-Alloys. 


Ferro-Alloys and Metals Used in Steel 
Manufacture.—I. W. Vanator. Stahl u 
Eisen—Jan. 8, 08. 8500 W. 60c. 


Iron and Steel Production, 1907. 
Iron and Steel Production in 1907. Fred- 
erick Hobart. Eng & Min Ji—Jan. 4, 08. 
5000 w. 20c. 


Solidification of Alloys. 
A Graphical Representation of the Solidi- 
fication of Eutectic Alloys. Electrochem & 
Met Indus—Jan. 08. 1 fig. 1000 w. 40c. 


Steel Mill. 

The Grey Structural Mill at South Beth- 
lehem. Ir Age—Jan. 2, 08. 12 figs. 2600 
W. 20e. Describes some important improve- 
ments it possesses over its German proto- 
type. 
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Edge's Weight Computer 
Por Structural Shapes rice $1.00 


„A Very Useful and Helpful Instrument.“ - Nelson Construction Co. 


It will calculate without error the weight of structural shapes of 
any length, without multiplication or reference to books or tables 


HE weight of any plate, from a small 
filler to the largest rolled web plate, 
can be found in four or five seconds. 
As shown in cut, the weight of a plate 

4X % in. X10 ft. is 68 lbs. The Computer is 
so arranged that the weight of an angle of any 
length can be found with equal rapidity. The 
thickness of the angle required, found on the 
small tab on the upper disc, is brought oppo- 
site a point on the lower disc representing the 
sum of the two legs of the angle, and the 
weight read directly opposite the length, as 


with plates. The weight of beams of any 
length, when weight per foot is known, is 
found by bringing the arrow on the upper 
disc opposite a point on the lower disc corre- 
sponding to the weight per foot, and the result 
scale opposite the length of the beam gives the 
required weight. 

Errors are entirely eliminated ; weights are 
definitely marked on the result scale. 

The Computer, about four times as rapid as 
a slide rule. will save its cost in two or three 
days. 


The Edge Computer Sales Agency, Room 9K, 220 Broadway, New York 
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Sulphur From Furnace Gases. 

Apparatus for Obtaining Sulphur From 
Furnace Gases. Franklin R. Carpenter. 
Min WId— Jan. 4, 08. 5 figs. 1700 w. 20c. 

Traveling Crane for Steel Works. 
Mechanical Appliances for Steel Works. 


F. Frölich. Z V D I—Dec. 28, 07. 36 figs. 
5000 w. 60c. Gives details of overhead 
traveling cranes used for transporting 
*gadles. 

LEAD. 


Metallurgy of Lead. 


The Metallurgy of Lead.—I. J. W. Rich- 
ards. Electrochem & Met Indus—Jan. 08. 
4100 w. 40c. 


ZINC. 
Modern Milling Practice. 


Modern Milling Practice in Missouri-Kan- 
sas Field. Otto Ruhl. Min Sc—Dec. 26, 07. 
2 figs. 3200 w. 20c. Discusses improved 
jigging methods and the increased saving 
of fines in table concentration. 


Smelting. 
Zinc Smelting in the United States in 
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Zinc Oxide, Reduction of. 


Physical Factors in Metallurgical Reduc- 
tion of Zinc Oxide. Woolsey McA. Johnson. 
Min Wld—Dec. 21, 07. 2100 w. 20c. 


MISCELLANEOUS. 


Assay Furnace, Gasoline. 


Construction and Manipulation of a Gas- 
oline Assay Furnace. Wilton E. Darrow. 
Min & Se Press—Dec. 14, 07. 1 fig. 2400 
w. 20c. 


Ore Dressing Plant, Report On. 


Outline for Report on Ore Dressing Plant 
by the Faculty of the Colorado School of 
Mines. Min & Min (Denver)—Dec. 27, 07. 
700 w. 20c. 


Smelter Contracts, Analysis of. 


Relation Between the Assay Value of Mill 
Products and Smelter Contracts. Gelasio 
Caetani. Min & Sc Pr—Jan. 4, 08. 1 fig. 
2100 w. 20c. Gives mathematical formu- 
las for expressing smelter contracts in a 
convenient form for analysis and discussion. 


Tungsten. 


1907. W. Ingalls. Eng & Min Jl—Jan. 4, The Uses of Tungsten. Frank L. Hess. 
08. 2900 w. 20c. Min. Wid—Dec. 21, 07. 700 w. 20c. 
MINING ENGINEERING 
Accidents. . Coal Mining. 
Coal Mine Accidents; Their Causes and Electric Power in Coal Mining. Cass Mag 
Prevention. Clarence Hall and Walter O. Jan., 08. 23 figs. 3600 w. 40c. De- 
Snelling. Min Wld—Dec. 28, 07. 3900 w. scribes the various applications of electric 


20c. Extract from Bulletin No. 333 (1907) 
U. S. Geol. Survey. 


Monongah Mine Disaster. H. H. Stoek. 
Mines & Min—Jan., 08. 5 figs. 3000 w. 
40c. Describes the methods of working in 
mines and the conditions before and after 
the explosion.— The possible causes. 


The Homestead Mine (Lead, S. D.) Fire, 
Unusual Methods Employed in Fighting it 


and the Lessons that it Taught. Bruce C. 
Yates. Eng News—Jan. 2, 08. 11 figs. 
9600 W. 20c. 
Breathing Apparatus. 
Breathing Apparatus in Mines. Mines & 
Min — Jan., 08. 5 figs. 5500 w. 40c. 


States the requirements for practical appa- 
ratus and gives description of the principal 
types that have been experimented with in 
Europe. 


Coal Handling Machinery. 


Electrical Machinery Used in Coal and 
Coke Operations. W. B. Spellmire. West 
Elecn—Dec 21, 07. 1 fig. 600 w. 20c. 


The Coal-Handling Apparatus of a Large 
Coke Oven Plant. Eng Rec—Dec. 28, 07. 
5 figs. 3300 w. 20c. Describes the hand- 
ling plant of the By-Products Coke Corpora- 
tion at Solvay, III., about 214 miles from 
South Chicago. 


motors in mining work. 


Mining Anthracite Coal in the Wyoming 
Valley. M. S. Hachita. Engg & Min Jl— 
Dec. 21, 07. 6 figs. 1400 w. 20c. De- 
scribes mine in which steel beams are used 
to support the roof. 


The Anthracite Mines at Alden, Penn. M. 
S. Hachita. Eng & Min Jl—Dec. 28, 07. 
3 figs. 2300 w. 20c. Gives data on the 
haulage cost of coal per ton-mile, average 
output per miner and methods of subduing a 
mine fire. 


The Diamondville Coalfield, Wyoming. 
A. T. Shurick. Eng & Min Jl—Jan. 11, 08. 
1 fig. 2700 w. 20c. 


Compressed Air in Mining. 


Applications of Compressed Air to Min- 
ing. Jos. H. Hart. Min Wld—Dec. 21, 07. 
1800 w. 20c. 


Copper. 

Mining in the Rossland District, British 
Columbia. Ralph Stokes. Min Wid—Dec. 
21, 07. 1 fig. 1600 w. Dec. 28. 2 figs. 
2900 w. Each 20c. 


The White Horse Copper Belt in the Yu- 
kon. William J. Elmendorf. Min WId— 
Jan. 11, 08. 2 figs. 1100 w. 20c. 
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Address under suitable headings at 85.00 per line a year. 


Architects’ and Engineers’ Supplies: 
Buff & Buff Co., Boston, Mass. 
C. M. Higgins & Co., 271 9th St., Brooklyn, N. Y. 
Kolesch & Co., 138 Fulton St., New York. 
E. G. Ruehle & Co., 119 Fulton St., New York. 
R. Seelig & Son, 168 E. Madison St., Chicago. 


Blue Printing Machines: 
Revolute Machine Co., 527 W. 45th St., New York. 


Boiler Makers’ Tools: 
Richard Dudgeon, 26 Columbia St., New York. 


Books, Technical and General: 

M. C. Clark Pub. Co., 353 Dearborn St., Chicago. 

Wm. T. Comstock, 23 Warren St., New York. 

Frederick J. Drake & Co., Chicago, III. 

Engineering News Book Dept.. Broadway, New York. 

Edward Godfrey, Pittsburg, Pa. 

McGraw Publishing Co., 239 W. 39th St., New York. 

Railway Age, Chicago, III. 

Spon & Chamberlain, 123T Liberty St., New York. 

Technical Literature Co., 220 Broadway, New York. 

John Wiley & Sons, 43 East 19th St., New York. 
Bridges: 

Battle Creek Bridge Co., Battle Creek, Mich. 

Concrete-Steel Eng. Co., Park Row Bldg., New York. 
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Diamond Mining. 


Diamond Mining in South Africa. Wm. 
Taylor. Min & Min—Jan., 08. 6 figs. 2200 
w. 40c. Discusses the geological forma- 
tions, diamondiferous pipes and methods 
of removing the blue ground.“ 


Exploration Work. 


Some Experiences with Exploration Tun- 
nels. Arthur Lake. Min Sc—Jan. 2, 08. 
3 figs. 3800 w. 20e. States reasons why 
exploration work should be by sinking cross- 
cutting, rather than by cross-cutting at 
depth and raising. 


Explosives. 


Explosives in Coal Mines. E. J. Deason. 
Mines & Min—Jan., 08. 6 figs. 6300 w. 
40c. A review of the regulations and 
Woolwich tests, together with methods and 
apparatus used for testing. 


Gas and Oil. 


Prospecting for Oil and Gas. Erasmus 
Haworth. Min Wld—Jan. 4, 08. 1600 w. 
20c. Abstract of paper read before Am. 


Mining Congress, Joplin meeting. 


Relation of Anticlinal Structures to Gas, 
Oil and Water. Arthur Lake. Min Sc— 
Dec. 19, 07. 2 figs. 1000 w. 20e. De- 
scribes conditions in the front range of Colo- 
rado, Rio San Juan in Utah and Big Horn 
Basin in Wyoming. 


Gold. 


Notes on Churn-Drill Placer Prospecting. 
J. P. Hutchins. Eng & Min Jl—Dec. 28, 07. 
6 figs. 3600 w. 20c. Discusses methods 
of handling core material, recording results, 
care of tools and equipment and variations 
in procedure. 


Testing Placer Ground with the Keystone 
Drill. John P. Hutchins. Eng & Min JI— 
Dec. 21, 07. 10 figs. 4200 w. 20c. De- 
scribes methods and difficulties of driving 
pipe, drilling and pumping so as to secure 
a representative sample. 


The Great Gold Mines. 
Min & Sc Pr—Jan. 4, 08. 2 figs. 3500 w. 
20c. First article of a serial giving data 
and statistics regarding the most productive 
districts. 


The Waihi Gold Mine in New Zealand. 
Ralph Stokes. Min Wld—Jan. 11, 08. 2 


T. A. Rickard. 


figs. 2700 W. 20c. 
Hoisting and Haulage. 
Electrical Equipment at the Clausthal 
Mines. Elec Engr—Dec. 26, 07. 5 figs. 
1600 w. 40c. 


Electric Hoisting at Grangesberg, Sweden. 
J. B. Van Brussell. Eng & Min Jl—Dec. 21, 
07. 4 figs. 1300 w. 20c. Describes the 
balanced skips used, which are hoisted by 
spiral drums, electrically driven and con- 
trolled by one lever and raise 1200 tons 
in eight hours. 
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Labor-Saving Appliances at the Mines of 
the New Kleinfontein Company, Transvaal. 
Engr (Lond.)—Dec. 13, 07. 4 figs. 4700 
w. 40c. Describes the conveyor system used 
for ashes, waste rock and residue sands. 


Underground Haulage. Can Min Jl—Dec. 
15, 07. 13 figs. 5800 w. 20c. Paper 
read before the British Society of Mining 
Students. 


Mexico. 


The Mineral Resources of Sonora, Mexico. 
F. J. H. Merrill. Min & Sc Pr—Jan. 4, 08. 
9000 w. 20c. 


Mine Timbers. 


Prolonging the Life of Mine Timbers. 
John W. Nelson. Min & Sc Pr—Dec. 28, 
07. 8 figs. 2600 w. 20c. Abstract from 
Circular 717, Forest Service, U. S. Depart- 
ment of Agriculture, describing methods used 
and experiments made. 


Mining Costs. 


Variations in Mining Costs. J. R. Finlay. 
Min & Sc Pr—Jan. 4, 08. 3800 w. 20c. 
Gives and discusses tables of comparative 
costs of mining gold, lead and copper in the 
leading districts. 


Mining Methods. 


Method of Mining Iron Ore in Wyoming. 
B. W. Vallat. Min Wld—Dec. 28, 07. 2 figs. 
1700 w. 20c. Abstract of paper read be- 
fore the Colo. Sci. Soc., Oct. 5, 07. 
Methods of Mining and Handling Ore in 
Butte. Edward Higgins. Eng & Min Jl— 
Jan. 11, 08. 3 figs. 1800 w. 20c. 


Mining Statistics, 1907. 


Mineral and Metal Production in 1907. 
Eng & Min Jl—Jan. 4, 08. 1000 w. 20c. 
Gives statistics of the output of the more 
important substances. 


Quarrying. 
A Modern Quarry Plant. Engr (Lond.)— 
Dec. 13, 07. 9 figs. 2000 w. 40c. De- 


scribes the equipment of an up-to-date Eng- 
lish quarry. 


Granite Quarrying. T. Nelson Dale. Min 
Wid—Dec. 28, 07. 1300 w. 20c. Extract 
from Bulletin No. 313 (1907) U. S. Geol. 
Survey, describing the solution of numerous 
problems met with in such work. 

Hydraulic Sluicing Plant. J. A. Yeat- 
man. JI of Elec Pow & Gas—Jan. 4, 08. 
4 figs. 1400 w. 20c. Describes an orfginal 
and unique California plant for removing 
the soil over burden in opening a rock 
quarry. 


Silica Sand. 


The Silica Sand Industry. Beverley S. 
Randolph. Eng & Min Jl—Dec. 28, 07. 6 
figs. 1400 w. 20c. 

Silver-Lead. 


Mines of Tintic District, Utah. Robert B. 
Brinsmade. Mines & Min—Jan., 08. 6 figs. 
6000 w. 40c. Describes the regions and 
methods employed in the principal mines 
and mills. 
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Russell Bond. I 2mo, 320 pages. The book is a 98 a 2 
volume of practical directions by means of which $3.00 in payment for 
the outdoor boy can fit himself out for all kinds | a sew subscription for 
of sport.’—New York Times. one year commencing 
HOME MECHANICS FOR AMATEURS, 4d 50 any op f e 
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Present View of Genesis of Leadville 
Limestone Ores. S. F. Emmons. Eng & 
Min Jl—Jan. 11, 08. 2600 w 20c. From 
Bulletin 320, U.. S. Geol. Survey. 
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Stoping. 

The Method of Breast Stoping at Crip- 

ple Creek. G. E. Wolcott. Eng & Min Jl— 
Jan. 11, 08. 4 figs. 1600 w. 20c. 


MUNICIPAL ENGINEERING 


REFUSE DESTRUCTION. 


A Study of Refuse Disposal. J. T. Fether- 
ston. Eng Rec—Dec. 28, 07. 2900 W. 20c. 
From a paper read before the Am. Soc. C. E. 
Dec. 18, 07. 


Report on Garbage and Refuse Disposal, 
Milwaukee, Wis. Engg News—Jan. 17, 08. 
4300 w. 20c. Resume of report of Mr. Ru- 
dolph Hering on the best means of handling 
garbage and refuse in that city, giving data 
and estimates. 


ROADS. 


Asphalt Repair Plant. 


The Municipal Asphalt Pavement Repair- 
Plant at New Orleans. Eng News—Jan. 2, 


08. 2100 w. 20c. 
Automobiles and Roads. PS 
Automobiles and Roads. M. Salle. An- 
nales Points et Chauss—Nov. 07. 2 figs. 


10,000 w. $1.80. Discusses the destructive 
effects of automobiles running at high 
speeds. 


Pavement Guarantees. 


Pavement Guarantees, Their Use and 
Abuse. J. W. Howard. Mun Engg—Jan. 08. 
1600 w. A paper read before the Board of 
Trade, Newark, N. J. 


Woods for Paving. 

Test of Woods for Street Paving. Mun 
Engg—Jan. 08. 2 figs. 1300 w. 40c. From 
the last annual report of the city engineer 
of Minneapolis, Minn. 


SANITATION. 
Ozone, Use of. 

The Noxious Effect of Bad Air in Living 
Rooms and the Advantages Derived from 
the Use of Ozone. A. Labbert. Gesund. 
Ing—Dec. 7, 07. 6000 w. 60c. 


r Dioxide in City Air. 

T i of the Air of Our 
Cities with Sulphur Dioxide. Theodore W. 
Schaffer. Htg & Vent Mag— Dec. 07. 2100 
w. 20. 

SEWERAGE. 


Lawrence Experiment Station’s Work. 


Lawrence Experiment Station. Mun JI & 
Engr—Jan. 15, 08. 3 figs. 2200 w. 20c. 
Gives a brief review of the work done by 
Massachusetts State Board of Health during 
twenty years past, together with a statement 
of the investigations now under way. 


bing. 
N Healthy and Diseased.—II. 
Henry R. Davis. Met Wkr— Dec. 21, 07. 
2700 w. 20c. Paper read before the Homeo- 


pathic Medical Society of Washington, D. C., 
Nov. 5. 


The Sanitary Sewerage of 
Thomas S. Ainge. Dom Engg—Dec. 21, 07. 
1400 W. 20c. VIII.—Final Test and In- 
spection of Work. 


Buildings. 


WATER SUPPLY. 


Artesian Well Pumping. 


Artesian Well Pumping by Compressed 
Air. H. Tipper. Eng. News—Jan. 17, 08. 
1700 w. 20c. 


Best Pipe Diameters for Supply System. 


Calculation of the Best Pipe Diameters 
for Pressure and Gravity Water Supply Sys- 
tem. I. Pelinke. Zeit u Oest Ing u Arch— 
Dec. 20, 07. 2 figs. 6000 w. 60c. 


European Water Supplies. 


Municipal Work in Frankfort-on-Main. 
Surv— Dec. 27, 07. 4500 w. 400. Dis- 
cusses the water supply and the sewage set- 
tling tanks. 

Notes on the Water Supplies of Paris and 
Suburbs. Easton Devonshire. Surv— Dec. 27, 
07. 5 figs. 4200 w. 400. Paper read at 
the winter meeting of the Assn. of Water 
Engineers. 


Laying Water Mains. 
Laying Gas and Water Mains in Streets. 
M. Melhop. Jl für Gasbeleuchtung—Dec. 
14, 07. 1 fig. 2000 w. 50c. Describes 
convenient methods of laying mains in paved 
streets. 
Stream Flow Measurement. 
Field Methods of Measuring Stream Flow. 
Water—Dec. 16, 07. 3 figs. 2400 w. 40c. 
Water Charges and Waste. 
Water Charges and Water Waste at Som- 


erville, Mass. Mun Engg—Jan. 08. 2 figs. 
1000 w. 20c. 
MISCELLANEOUS. 


Conduit System. 


Municipal Conduit System of the City of 
Baltimore, Md. Elec Wld—Jan. 4, 08. 15 
figs. 3100 w. 20c. 


Construction and Repairs in Chicago. 


The Construction and Repair Division of 
the City of Chicago. William D. Barber. 
Eng News—Dec. 5, 07. 4100 w. 20c. 


Public Baths. 


Public Turkish Baths. W. Guinow. Ge- 
sund Ing—Dec. 21, 07. 3 figs. 3600 w. 50c. 
Gives various designs for public Turkish 
bath houses and discusses the advantages of 
each. 
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RAILROAD ENGINEERING 


CONSTRUCTION. 
Africa. 
Railway Progress in the Dark Continent. 
J. Hartley Knight. Eng Mag—Jan. 08. 17 
figs. 2800 w. 40c. Gives a current sum- 
mary of African railway construction. 


New Construction in 1907. 


Statistics of Railway Building in 1907. Ry 
Age—Dec. 27, 07. 7000 w. 20c. 


MANAGEMENT AND OPERATION. 


Cars and Locomotives Ordered in 1907. 
Statistics of Cars and Locomotives Or- 


dered in 1907. Ry Age—Dec. 27, 07. 10,- 
000 w. 20c. l 


Collisions, Prevention of. 
Can Railroad Collisions Be Reduced to a 
Theoretical Minimum? Harold V. Coes. 
Eng Mag—Jan. 08. 3 figs. 3800 w. 40c. 


Massachusetts Ry. Commission Report. 


Report of Massachusetts Railroad Com- 
mission. St Ry Jl—Jan. 11, 08. 3600 w. 
20c. Abstract of report for the year ending 
June 30, 07, giving the gross assets, liabili- 
ties, capital stock, earnings, etc. 


U 


POWER AND EQUIPMENT. 
Cars. l 
Repairing Steel Freight Cars. Am Engr 
& R R Ji—Jan. 08. 18 figs. 3100 w. 40c. 
Describes methods used by the Pittsburg & 
Lake Erie Railroad, in the McKees Rocks 
shops. 


Steel Passenger Equipment. Charles E. 
Barba and Marvin Singer. Am Engr & RR 
Ji—Jan. 08. 5 figs. 4400 w. 40c. II.— 


Gives graphical and algebraic analyses of 
the stresses in underframes. 


The Advantages of Solid Forged and 
Rolled Car Wheels. Ry Age—Dec. 20, 07. 
1 fig. 2300 w. 20c. A chapter from The 
Car Wheel” by George L. Fowler, published 

' by the Schoen Steel Wheel Company. 


The Draft Gear. Ry & Engg Rev—Jan. 
4, 08. 3100 w. 20c. From a paper by A. 
Stucki before the December meeting of the 
Pittsburg Railroad Club. l 


Ventilating and Heating of Coaches and 
Sleeping Cars. Ry & Engg Rev—Dec. 28, 
07. 21,000 w. 20c. Extracts from a paper 
by S. G. Thompson, read before December 
meeting of Western Railway Club. 


Locomotives. 


Handling Locomotive Supplies. E. Fish 
Ensie. Am Engr & R R Jl—Jan., 08. 11 
figs. 6700 w. 40c. Describes the main 
features and considerations in connection 
with the practical care, upkeep, supervision, 
and economy in the handling of engine 
equipments, based on extended experience 
and covering the practice of a number of 
roads. 


Walschaert Valve Gear. Am Engr & R R Ji 
Jan. 08. 10 figs. 2100 w. 40c. Gives 
detail drawing of the various parts as used 
by the Canadian Pacific Railway on their 
newest locomotives. 


Motor Cars. 


Steam Motor Cars on the Intercolonia) 
Railway, Canada. Eng News—Dec 19, 07. 
4 figs. 1800 w. 20c. Describes experiments 
on the Ganz geared and on ordinary direct- 
connected cars. i 


Pumps for Railroad Service. 


Large Pumps for Railroad. Service. C. 
Guillery. Org für die Fortschr des Eisen- 
bahn—Dec. 07. 14 figs. 3000 w. $1.00. 
Describes various types of large pumps used 
on German roads. 


Shops. 


Arrangement of Railroad Shops. George 
A. Damon. Ry Age—Jan. 10, 08. 2 figs. 
2300 w. 20c. Abstract of a paper presented 
before the Canadian Railroad Club at Mon- 
treal, Jan. 7, 08. 


Structural Features of the Warwick Shops 
of the Lehigh & Hudson River Ry. Eng Rec 
Jan. 11, 08. 5 figs. 2700 w. 20c. 


Signaling. 


Automatic Cab-Signaling on Locomotives. 
J. Pigg. Elec Engr. Dec. 12, 07. 13 figs. 
5600 w. Dec 20. 5 figs. 3100 w. Each 40c. 
Paper read before the Institution of Elec- 
trical Engineers. 


Station Design. 


The Design of Wayside Stations for Sin- 
gle-Line Railways. G. Royal Dawson. Eng 
Rec—Dec. 28, 07. 10 figs. 4800 w. 20c. 


Track. 


Notes on Track and Track Construction in 
the United States. Ch. Juillien. Revue Gen 
des Chemins de Fer—Dec. 07. 34 figs. 11,- 
000 w. $1.20. 


Train Movement Control. 


Electro-Pneumatic Train-Movement Con- 
trol at the Junction of Three Railroads in 
Chicago. W Elecn—Dec. 21, 07. 3 figs. 
1800 w. 20c. 


Weed Burner. 


A Railway Weed-Burning Machine Using 
Gasoline for Fuel. Eng News—Jan. 2, 08. 
1 fig. 1200 w. 20c. 


Woods for Structures, Preservation of. 


The Preservation of Structural Woods for 
Railways. Martin Schreiber. Elec Tr Wkly 
— dec. 19, 07. 1 fig. 3200 w. 20c. Gives 
original information gathered from many 
sources, including government tests and re- 
ports, etc. 
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this form on the market. This Jack is operated in the usual 

way, excepting that, when both pumps are used, the valve 

handle must be turned to the left; when one pump only is 
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the ordinary manner. 
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STREET AND ELECTRIC RAILWAYS. 


Broken Axles. 


Broken Axles. W. Park. Tramway & Ry 
Wld—Dec. 5, 07. 10 figs. 1600 w. 40c. 
Discusses the cause of broken axles on elec- 
tric cars and suggests remedies. 


Car Houses. 


Open vs. Closed Terminals for Electric 
Railway Car Houses. Ry & Eng Rev— 
Dec. 14, 07. 3 figs. 2200 w. 20c. From 
report of committee, American Street & 
Interurban Railway Engineering Assn., At- 
lantic City, Oct. 14, 07. 


The New Fourteenth Street Concrete Stor- 
age Car House of the Capital Traction Com- 
pany, Washington. St Ry Jl—Dec. 21, 07. 
18 figs. 3100 w. 20c. 


Car Inspection. 


The Car Inspection System of the Cleve- 
land Electric Railway. Elec Tr Wkly—Dec. 
19, 07. 4 figs. 2600 w. 20c. 


Crossing Gate. 


Electrically-Operated Crossing Gate. 8. 
Herzog. Génie Civil— Dec. 21, 07. 5 figs. 
1200 w. 60c. Describes device used on the 
grade crossing of a Swiss electric road, the 
gate being operated by the passage of tne 
train. 


Electrically Equipped Roads. 


1500-Volt Continuous Current Swiss Rail- 
way. S. Herzog. Elek u Masch—Dec. 8, 
07. 12 figs. 2000 W. 40c. Gives details 
of a recently built high-voltage road through 
the Misoxer Valley. 


Single-Phase Equipment of the Windsor, 
Essex and Lake Shore Rapid Railway. S. C. 
DeWitt. St Ry JI— Jan. 11, 08. 6 figs. 3800 
w. 20c. Describes the first single-phase 
railway in Canada. 


The Easton & Washington Traction Com- 
pany. St Ry Jl—Dec. 28, 07. 11 figs. 2200 
W. 20c. 


The Milwaukee Northern Railway. Ry & 
Engg Rev—Jan. 11, 08. 7 figs. 2900 w. 
20c. Describes road extending north from 
Milwaukee, Wis., to Cedarburg and Port 
Washington. 


Electric Locomotives. 


New Electric Locomotives for the Illinois 
Traction System. Elec Ry Rev—Dec. 28, 
07. 4 figs. 1000 w. 20c. 


Motors. 


The Design of Car Motors Based on the 
Best Gear Ratio. P. Gesing. Elek Kraftbetr 
u Bahn—Nov. 23, 07. 8 figs. 2900 w. 40c. 

The Interpole Railway Motor—A Graphic 


Explanation. Norman G. Meade. Elec Ry 
Rev—Dec. 28, 07. 9 figs. 600 w. 20c. 


Power. 


Distribution of Current to Trains on Elec- 
tric Railways—III. Ry Engr—Dec., 07. 
l figs. 390 w. 40c. 
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General Comparison of Continuous and Al- 
ternating-Current Traction. Philip Dawson, 
Eleen— Jan. 3, 08. 4 figs. 300 w. 40c. 
Sixth instalment of serial on “Electric Trac- 
tion on Railways.” 


Single-Phase vs. Continuous Current Mo- 
tors for Interurban Railway Service. Mech 
Engr—Dec. 7, 07. 2 figs. 4000 w. 40c. A 
discussion favoring the use of continuous 
current. 


Power Stations. 


Long Island City Power Station of the 
Pennsylvania Railroad Company. Engg— 
Nov. 29, 07. 17 figs. 3500 w. Dec. 6. 13 
figs. 3000 w. Dec. 20. 10 figs. 4800 w. 
Each, 40c. 


»The Market Street Station of the New 
Orleans Railway & Light Company. Eng 
Rec—Dec. 7, 07. 3 figs. 4400 w. 20c. 


The Reconstruction of the Power System 
of the New Orleans Railway & Light Com- 
pany. St Ry JI— Dec. 7, 07. 26 figs. 9000 
w. 20c. Gives detailed descriptions of the 
principal stations and other important fea- 
tures of the united systems. 


Shops. 


The Electrical Equipment of the Work- 
shops of the Buenos Ayres Western Railway 
Company at Liniers. El Engr—Dec. 13, 07. 
5 figs. 5400 w. 40c. 


Subway, Increasing Capacity of New York. 


Methods of Increasing the Capacity of the 
New York Subway. Eng Rec—Dec. 7, 07. 
3200 w. 20c. 


Surface Contact System. 


The G.-B. Surface Contact System. Prof. 
J. T. Morris. Elec Engr (Lond) — Jan. 2, 
08. 3 figs. 2300 w. 40. A lecture at 
the Univ. of London on the details of work- 
ing of the Griffiths-Bedell surface contact- 
tramway system. 


Track. 


Contact Resistance in Connection With 
Rail Bonding. Jl of Worcester Poly Inst 
Nov., 07. 7 figs. 1400 w. 40c. 


Corrugations on Tramrails. Arthur 
Thomas: Arnall. Elec Engr— Nov. 29, 07. 
1 fig. 2700 w. 40c. Paper read before 
the students’ meeting of the Institution of 
Civil Engineers. 


Rail Corrugation. Andrew Forbes. Tram- 
way & Ry Wid—Dec. 5, 07. 6 figs. 1500 w. 
40c. Advances suggestions to account for 
the existence of corrugations on tramway 
rails. 


T-Rail Track in Cities. H. L. Weber. Elec 
Ry Rev—Nov. 30, 07. 3 figs. 1200 w. 
20c. 


The Third-Rail Problem. A. D. Williams, 
Jr. Eng Mag—Dec. 07. 2300 w. 40c. 
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ERECTION OF THE MANHATTAN BRIDGE 
ACROSS THE EAST RIVER 


CONDENSED FROM THE “SCIENTIFIC AMERICAN“ 


The Manhattan Bridge, which is being 
erected over the East River, will be not only 
the heaviest suspension bridge in existence, 
but, for its length, it will be the heaviest 
bridge of any kind yet built. Although its 
Span will be 140 ft. less than the span of the 
big cantilevers of the Forth Bridge, the enor- 
mous load which the bridge is designed to 
carry will call for a weight of cables and sus- 
pended superstructure, which will easily make 
this the heaviest and strongest bridge in the 
world. The Forth Bridge carries only two 
steam railway tracks; and, although that 
bridge is such a splendid piece of work that 
the fastest Scotch express trains run across it 
at speeds of 60 miles an hour, the live load is 
small compared with the size and mass of the 
cantilever. The Manhattan Bridge, on the 
other hand, will have to carry eight railroad 
tracks, in addition to a wide roadway for vehi- 
cles and two footpaths for pedestrians. The 
suspension bridge proper, disregarding the ap- 
proaches, will consist of a main span 1,470 ft. 
long, and two side spans each 725 ft. in length. 
The total width of the fioor of the bridge will 
be 120 ft., as compared with the width of 85 
ft. of the old Brooklyn Bridge. 

The total pull of the four cables amounts 
to 30,000 tons, and to resist this exceptionally 
heavy anchorages are provided. Each anchor- 
age covers an area 237 ft. by 181 ft. 10 ins. 
Their height above ground is 135 ft.; and each 
contains 115,000 cu. ft. of masonry and weighs 


92 ft. below mean high-water 


233,000 tons. The anchorages are built on a 
foundation of piles, which are driven as closely 
together as they will go under the toe or for- 
ward end of the anchorage, where the pressure 
is greatest, the spacing of the piles widening 
out toward the rear, where the pressure is 
least. The anchorages are built of cyclopean 
rubble and concrete, with a facing of granite. 
The anchor bars are imbedded in the body of 
the masonry and anchored to a massive set of 
anchor girders. There are nine anchor girders 
to each cable. Eight carry four strands of the 
cable, and the ninth five strands, there being 
altogether thirty-seven strands in each cable. 
The eyebars are 110 ft. long; and the magni- 
tude of this work will be understood, when it 
is stated that there are altogether six miles of 
eyebars in each anchorage. 

The foundations for the main towers extend 
level. Each 
foundation covers an area 78 ft. wide measured 
in the direction of the length of the bridge, 
and 144 ft. measured transversely to the 
bridge. The caissons are 56 ft. in height, and 
above them the solid masonry of the piers is 
carried up for a further height of 67 ft., mak- 
ing a total height from foundation to cap- 
stone of the piers of 123 ft. The granite sur- 
face of the top of the piers is very carefully 
leveled off, and upon it is laid a wrought-steel 
pedestal, measuring 18 x 43 ft., the foundation 
plate of which is 2 ins. in thickness. The 
pedestal has a total depth of 5% ft. It is 


241 


242 


heavily ribbed, and constitutes one of the most 
massive and difficult pieces of built-up riveted 
steel work of its kind ever constructed. On 
this pedestal rests the steel tower, which con- 
sists essentially of four huge box-section legs 
heavily braced together, each leg having a uni- 
form width transversely to the axis of the 
bridge of 5 ft., with a length parallel to the 
axis of the bridge varying from 32 ft. at the 
base to 10 ft. at the top of the towers. The legs 
are also stiffened against lateral deformation by 
two intersecting plate-steel diaphragms of a 
general I-section, which are 7% ft. in depth and 
spaced 21% ft. each side of the vertical axis of 
the tower legs. The erection is being done by 
means of a pair of massive derricks, which are 
carried upon the tower itself, and hoisted to 
a new position as soon as the steel work has 
been built to the full limit of their hoisting 
capacity. The steel work of the towers is riv- 
eted up in complete sections at the steel works, 
and is delivered at the foot of the towers on 
barges from which it is hoisted to the top of 
the piers, to be finally lifted in position by the 
erecting derricks. 


The original design, by former Commissioner 
Lindenthal, was for an eyebar suspension 
bridge, the towers of which were to be carried 
on huge 24-in. pins providing for movement of 
the towers in the longitudinal plane of the 
bridge—an excellent arrangement, conducing 
to great accuracy in the determination of 
stresses, both in the towers and masonry. When 
the present plans were substituted, it was de- 
cided to dispense with the pins and use the flat 
footings as described above. At the same time, 
since the cables were to be rigidly attached to 
the tops of the towers, it was necessary to 
make the towers very much heavier, to enable 
them to withstand the bending stresses which 
would result from the variations of the load- 
ing of the bridge. These bending stresses, 
under working load, will cause a movement 
toward the center of the main span of from 6 
to 9 ins., and under maximum congested load 
of 2 ft. 1 in. This means that in addition to 
the vertical compressive load, due to the weight 
of the structure, there will be additional loads 
due to the bending over of the towers toward 
the center of the span. Hence these towers 
are necessarily very heavy, the total weight of 
steel in each one being 6,500 tons, or from 
1,500 to 1,700 tons more than would have been 
necessary had the towers been free to move on 
pins at their base. The total load on each 
tower is 32,000 tons under the maximum pos- 
sible congestion of traffic on the bridge. The 
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area of the metal in the towers at the top is 
4,400 sq. ins., and at the base 14,800 sq. ins. 
The maximum possible unit pressure on the 
steel of the towers at the base, under conges- 
tive load, is 27,500 Ibs. per sq. in., this includ- 
ing both the vertical loads and the stresses due 
to the bending of the towers. The maximum 
unit stress under the reasonable ordinary work- 
ing load will be 20,000 lbs. per sq. in. It 
should be explained here that the maximum 
congested load with four tracks crowded from 
end to end, the roadway a continuous jam of 
vehicles, and the footpath crowded with people, 
is 8 tons per linear foot of the bridge, and the 
maximum assumed working or ordinary load is 
4 tons per linear foot. 


The main cables are 21% ins. in diameter 
measured on the wires without the wrapping or 
sheathing. Each of the four cables contains 


9,472 wires, 3/16 in. in diameter, all of which 


are galvanized. The total length of single wire 
in all the four cables will be 23,100 miles, or 
nearly sufficient to girdle the entire earth. The 
wire will have an ultimate strength of 215,000 
lbs. per sq. in., and the main cables will be 
subjected to a working load of 60,000 lbs., and 
a congestive load of 73,000 lbs. per sq. in. 

The suspended roadway will consist of four 
trusses, carried in the planes of the legs of the 
towers, each truss being 24 ft. deep center to 
center of chords. Each pair of trusses will 
measure 28 ft. from center to center, with a 
spacing of 40 ft. between the inside trusses. 
The four railroad tracks will be carriea, two 
of them on the lower, and two of them on the 
upper, deck of the trusses. The two footways, 
each 10 ft. wide, will be carried on the out- 
side of the outer trusses, on cantilever exten- 
sions of the floor beams. The central roadway 
for vehicles, 35 ft. wide, will occupy the center 
of the bridge on the level of the lower deck 
of the trusses.’ 


A novel feature will be the use of nickel 
steel in the upper and lower truss chords, 
which will be subjected to a working stress of 
40,000 lbs. per sq. in. The nickel-steel rivets 
will be subject to a working stress of 20,000 
lbs. per sq. in. In spite of the higher cost of 
the nickel steel, the saving in weight will be 
such as to make the trusses actually cheaper 
than if they were built entirely of ordinary 
structural steel. The weight of steel in the 
superstructure from anchorage to anchorage, 
exclusive of the cables, is 10,500 tons of carbon 
steel and 8,000 tons of nickel steel. The 
weight of the cables is 6,300 tons, and the 
total weight of steel in the whole bridge, in- 
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Courtesy of the ‘Scientific American.“ 


VIEW FROM BROOKLYN SIDE, SHOWING BROOKLYN AND MANHATTAN TOWERS, AND OLD 
BROOKLYN BRIDGE TO THE LEFT. 


cluding anchor chains, cables, towers, and sus- 
pended span, is 42,000 tons. | 

In spite of the great weight and carrying ca- 
pacity of the bridge, it will, in its completed 
form, be characterized by much of that delicacy 


and grace of appearance which has made the 
Brooklyn Bridge so justly famous, and the ab- 
sence of which renders the Williamsburg 
Bridge one of the ugliest structures of its kind 
ever erected. 


RECENT EXPERIMENTS ON WIND PRESSURE 


Results of an extended series of experiments 
on wind pressure, by M. Eiffel, the well-known 
French engineer, have recently been published 
in pamphlet form, under the title of ‘‘Recher- 
ches Expérimentales sur la Résistance de 1’Air 
Exécutées a la Tour Eiffel.“ For the purpose 
of obtaining precise data on the subject, M. 
Eiffel had recourse to a novel method which 
consisted in letting fall vertically the plates or 
wind boards Offering the surfaces to be tested, 


from a height of about 400 ft. in the Eiffel 
Tower. Above the wind board and attached 
thereto by springs was a cylindrical case con- 
taining suitable dynometric and recording ap- 
paratus. Through the axis of this case was 
a hole, through which a cable passed, and 
it was this which guided the assemblage in its 
fall. The cable was a very toose fit, but at 
about 60 ft. above ground its section grad- 
ually enlarged, as the earth was approached, 
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thus braking the apparatus and bringing it to 
rest without shock or damage. M. Eiffel found 
that, within the limits of his experiments—for 
velocities of from 60 to 130 ft. per sec.—that 
the resistance offered by air to a moving sur- 
face is practically proportional to the square of 
the velocity, although the exponent increases 
slightly and gradually when velocities exceed- 
ing 100 ft. per sec. are employed. 

The resistance or pressure in pounds, P, is 
represented by the product KSV2, where K is 
a constant depending on the size and shape 
of the surface tested; S is the area of the sur- 
face in square feet, and V is the velocity in 
miles per hour. At ordinary temperatures and 
a barometric pressure of 760 mm., M. Eiffel 
found that the value of the coefficient K ranged 
from 0.00286 to 0.00327, the latter value be- 
ing apparently a maximum attained only with 
large surfaces. Thus, for a circular surface 
of 1 sq. ft., the value of K was 0.00286, for a 
square surface of the same area, 0.00295, and 
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for an area of 10 sq. ft., 0.00323. He also 
found that the resistance of an inclined sur- 
face is practically the same as that of a normal 
one, when the perpendicular to the surface 
makes an angle less than 30° with the direc- 
tion of motion. For greater angles the re- 
sistance proportionally decreases (zero at 90°). 

It is interesting to compare the values of 
K obtained by M. Eiffel with those recently 
reported in a paper read by Dr. T. E. Stanton, 
before the Institution of Civil Engineers. On 
pressure boards ranging from 25 to 100 sq. ft. 
in area, which were mounted at the top of a 
50-ft. tower, Dr. Stanton found, from a large 
number of experiments, that the mean value 
of this constant was 0.0032, which strikingly 
corroborates the results of M. Eiffel. The re- 
sults of M. Eiffel were obtained with wind ve- 
locities of from 40 to 90 miles per hour; the 
velocities in Dr. Stanton’s experiments have 
not been mentioned in any of the recently 
published reports of his paper. 


BY THE BENARDOS 


. PROCESS 


By C. B. AUEL 


CONDENSED FROM “THE ELECTRIC JOURNAL“ 


In the Benardos process an arc is drawn. 


directly between the metal to be welded, which 
forms one terminal of an electric circuit, and 
å carbon electrode, which forms the other ter- 
minal. 

It is the purpose to describe here in detail 
this process and its application in connection 
with steel castings, pipes and plates, though 
it has a considerably wider range of useful- 
ness. 

Apparatus.—The outfit required for the weld- 
ing of steel castings includes a direct-current 
source of supply, a rheostat, a carbon elec- 
trode and fire-clay or carbon blocks for mold- 
ing purposes. An enclosure should be pro- 
vided in which to carry on operations, for the 
glare from the arc is very intense and would 
seriously interfere with any other work in the 
immediate vicinity. The operator should have 
all parts of his body well covered (the cloth- 
ing is quite sufficient), as even a few min- 
utes’ exposure to the rays will produce an 


irritating effect like sunburn upon the skin, 
resulting in a reddening and subsequent peel- 
ing of it with, however, no more serious con- 
sequences. For the head a canvas hood is 
generally used, being fitted with a small win- 
dow of colored glass, through which the weld- 
ing operation is watched without risk of in- 
jury to the eyes. The hands are usually pro- 
tected by buckskin gloves provided with gaunt- 
lets to cover the wrists. 

Current may be obtained from a 100 to 
125-volt supply circuit. Assuming, however, 
that there will be sufficient welding to keep 
at least one man steadily employed, and tak- 
ing into account first cost, subsequent main- 
tenance, continuity of operation, simplicity 
and non-interference with other portions of the 
electrical plant, an independently-driven dy- 
namo is perhaps to be preferred. It is of the 
utmost Importance that the supply be of ample 
capacity, for more failures may be traced to 
an inadequate supply than to any other one 
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cause The dynamo should, therefore, be ot 


about 75 to 100-KW. capacity at 100 to 125 
volts, shunt or compound-wound, belt-driven 
or direct-connected; if the latter, a flexible 
coupling must be used, otherwise armature 
burn-outs are likely to be of frequent occur- 
rence. With the dynamo should be provided 
a small switchboard having mounted on it 
the necessary instruments, voltmeter, amme- 
ter, circuit breaker, field rheostat and switch. 
If the dynamo is driven by a motor instead of 
by an engine, one or two additional instru- 
ments will be required for the control of the 
motor. 

A very satisfactory rheostat is easily con- 
structed by using two watertight barrels placed 
side by side. The positive cable of the circuit 
is carried from the dynamo to the switch- 
board and from the switchboard to the water 
rheostat. At the rheostat this cable divides 
into two smaller ones, these being fastened 
to separate triangular steel plates not less 
than 4% in. thick, suspended above the barrels 
by means of pulleys and counterweights, so 
that the plates may be readily lowered into or 
withdrawn from the barrels as occasion re- 
quires the adjusting of the water resistance. 
Similar cables are run down the inside of each 
barrel and one end likewise fastened to a heavy 
plate of steel, which lies on the bottom. The 
other end of each of these cables is attached 
to the casting to be welded or the cables may 
be fastened to a metal table and the casting 
simply laid upon it, always providing good 
contact is made. The negative cable of the 
circuit is carried from the dynamo to the 
switchboard and from the switchboard to the 
vicinity of the casting to be welded, where it 
is provided with a metal terminal and clamp, 
into which the carbon electrode is tightly fit- 
ted. In order to manipulate the carbon elec- 
trode during welding, the negative terminal 
is held in a wood insulating handle, to which 
is attached a shield of asbestos or other fire- 
proof insulating material. 


The selection of the proper carbon requires 
some care, and while almost any kind may 
be used, such will not give the best results. 
Experience seems to indicate as best for heavy 
work, a hard, solid (not cored) carbon of 1 
or 1% ins. in diameter, 6 to 12 ins. in length, 
and one that, as it wears away, leaves a round 
stub end and not a long pencil point. For 


lighter work, a carbon of smaller diameter 


will suffice. 
In the general repair of steel castings, iron 
rod of about %-in. diameter is used for filling 
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(Norway iron is preferable), although small 
pellets from scrap boiler plates or steel cast- 
ings may also be used, the choice between the 
rod and the pellets depending, to a certain 
extent, upon whether the weld is small or 
large. . 

Method of Making a Weld.—As before men- 
tioned, the positive terminal of the circuit may 
be clamped directly to the casting to be welded, 
or it may simply be laid upon a metal table 
and the terminal clamped to the latter. The 
positive terminal is thus connected instead of 
the negative terminal so as to direct the fiow 
of current from the casting to the carbon 
electrode, and in this way prevent carbon, 
when the electrode is vaporized, from entering 
the weld. The steel plates of the water rheo- 
stat are lowered into the barrels which have 
been previously filled with water, the circuit 
breaker and the switch closed, when the actual 
welding is ready to be undertaken. 

The operator places himself directly in front 
of the casting, holding the negative terminal 
with its carbon electrode in one hand by means 
of the wood insulating handle, and having 
within reach of the other hand several pieces 
of iron rod. He then pulls the canvas cap 
well down over his head, touches the carbon 
to the casting, thereby closing the circuit and 
thus producing an arc. As soon as the arc 
is sprung, the carbon is withdrawn to a dis- 
tance of 2 ins. or more (too short an arc will 
tend to produce a hard weld), and the arc al- 
lowed to play upon the casting until the metal 
commences to boil. It is advisable not to 
concentrate the arc on any one spot, but to 
give it a circular movement so as to heat the 
casting very thoroughly within the immediate 
vicinity of the proposed weld. This will tend 
to prevent too rapid cooling of the metal with 
its consequent chilling and hardening effect. 
The end of one of the iron rods is now placed 
directly in the midst of the boiling metal, 
where it gradually melts and mixes with it, 
the arc meanwhile being continued. As the 
rod melts away it is fed into the weld and this 
process is continued with one or more addi- 
tional pieces of rod until the weld has been 
completed. The surface of the weld may be 
hammered as it cools off to produce a closer 
grain or to make it conform to some particular 
shape. 

When pellets are used instead of the iron 
rod they are placed in the weld or cavity, a 
few at a time, and the arc applied, more pel- 
lets being added as the first batch is melted. 

Should the part of the casting to be welded 
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present a dirty appearance or contain slag, it 
should first be cleaned by means of a chisel 
or by tilting the casting so as to allow the 
dirt or slag to drop off as fast as it melts when 
the arc is applied. After cleaning in this 
manner the casting is tilted back and the weld- 
ing then proceeded with. 

If possible, the weld should be made with 
one continuous application of the arc, as oxide 
of iron (scale) will form with each cooling 
and if not removed will assist in producing a 
very hard weld, that is, one not easily ma- 
chined. Where, however, it is not possible to 
make the weld with one application of the 
arc, the scale should be brushed off by means 
of a stiff wire brush. Hammering the weld 
after cooling will also very materially assist 
in this cleaning. 

When, instead of a cavity to be filled, it is 
necessary to build up a lug or to weld a piece 
to the casting, fire-clay or carbon blocks may 
be used for the purpose of confining the molten 
metal within certain desired limits or of hav- 
ing it assume a definite shape. 

When the work is properly done, welds 
made by this method will give an average ten- 
sile strength equal to 70 or more per cent. of 
the original stock. 

It would be exceedingly difficult, if not im- 
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; possible, to set forth in exact terms the rela- 


tions existing between current, size of weld, 
time required for weld, etc., on account of the 
different variables which enter in, but the 
following data, obtained in welding a lug 1% 
ins. in diameter and 2 ins. thick to a casting, 
are approximately correct and will enable a 
rough idea to be formed of the magnitude of 
the several items involved: 

Time for welding, 56 secs.; amperes, 600; 
volts across rheostat, 42; volts across arc, in- 
cluding carbon, 58; total line volts, 100; size of 
carbon, 1% in. diam. x 6 ins. 

Besides the welding of steel castings the 
Benardos process may be advantageously em- 
ployed in the removal of surplus metal, in- 
cluding sink heads, in the boring of large holes 
in castings or plates, in the welding of flanges, 
elbows and couplings to pipes, and in a va- 
riety of other ways. 

The Benardos process gives thoroughly sat- 
isfactory results commercially; and is one 
which can easily be learned by any workman 
of average ability, after a few weeks’ practice. 
The welds first made will generally be harder 
to machine than the other portions of the 
casting, but increasing familiarity with the 
process will reduce the number of such hard 
welds to a minimum. 


STRESSES 


At a recent meeting of the Institution of 
Civil Engineers, two interesting papers on this 
subject were presented, namely, Experimental 
Investigations on the Stresses in Masonry 
Dams Subjected to Water Pressure,’ by Sir 
John W. Ottley and A. W. Brightmore, D.Sc., 
and ‘‘Stresses in Dams: An Experimental In- 
vestigation by Means of India-Rubber Models,” 
by Messrs. J. S. Wilson and W. Gore. 

The experiments described in the first paper 
occupied about fourteen months and were 
restricted to models of a dam of typical trian- 
gular section under perfect conditions. The 
models were made of plasticine, a kind of 
modeling clay, which appeared likely to re- 
produce on a small scale many of the con- 
ditions existing in a “full-size” structure. 

The dam was first modeled of triangular 
section with the vertical face exposed to the 
pressure of the water, the base being made 
equal to the height divided by the square root 
of the specific gravity of the plasticine,“ so 


IN DAMS 


that the resultant of the pressure on the base 
—due to the weight of the model dam itself 
and the pressure of the water—would act at 
one-third of the width of the base from the 
outer toe. Water pressure was applied to the 
face of the model by water contained in a thin 
rectangular india-rubber bag made to fit the 
frame. 

The following conclusions were drawn: (1) 
If a masonry dam be designed on the assump- 
tion that the stresses on the base are ‘‘uni- 
formly varying,’ and that these stresses are 
parallel to the resulting force acting on the 
base, the actual normal and shearing stresses, 
on both horizontal and vertical planes, would 
—in the absence of stresses due to such fac- 
tors as changes in temperature, unequal set- 
tlement, etc.—be less than those provided for; 
(2) there can be no tension on any plane at 
points near the outer toe; (3) there will be 
tension on planes other than the horizontal 
plane near the inner toe; the maximum inten- 
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sity of such tension being generally equal to 
the average intensity of shearing stress on the 
base, and the inclination of its plane of action 
being about 45°. 

In the second paper the authors described 
experiments made with models of india rubber, 
the use of this material having been suggested 
to them by the description given by the late 
Sir Benjamin Baker of investigations made by 
him with jelly models. Three sets of experi- 
ments were carried out and the strains of the 
models were recorded by the aid of photography. 

The following are some of the conclusions 
given in the paper: (1) Tensile stresses may 
exist at the up-stream toe of a dam, notwith- 
standing the fact that the line of resistance lies 
well within the middle third. The tension may 
be reduced by (a) making the up-stream face 
vertical, or by otherwise increasing the weight 
of the dam toward that face; this would have 
the effect of increasing the stresses in the dam 
when the reservoir is empty; (b) by a general 
increase in the dimensions of the dam; (c) by 
placing an earth embankment against the 
down-stream face. (2) The direct stresses at 
the down-stream toe are compressive in every 
direction, but reduce to zero in the direction 
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normal to the face. (3) The maximum com- 
pressive stresses in a dam above its founda- 
tions are in a direction approximately parallel 
with the down-stream face and generally some 
distance therefrom. In magnitude they are 
slightly greater than P/cos* ©, where P is the 
maximum normal pressure on a_ horizontal 
plane as determined by the trapezium law, and 
O is the angle between the resultant and the 
vertical. (4) The shearing stresses are con- 
siderable at or near the up-stream toe. They 
are a maximum a short distance from the 
down-stream face, in a plane approximately at 
45° to the face. The maximum shearing stresses 
are in magnitude equal to P/2 cos? ©. (5) The 
stresses in the foundations are of less conse- 
quence than in the dam above the base, be- 
cause of the lateral support and the more ex- 
tended distribution. (6) The stresses are con- 
siderable at the toes of a dam if they form 
sharp angles with the foundations. These 
stresses may be reduced by replacing the 
angles with curves of large radii. The curve 
at the up-stream toe may take the form of a 
rounded quoin, cut in large stones, so as to 
avoid joints, in the masonry, normal to the 
direction of the greatest tensile stress. 


THE MANUFACTURE OF COMMERCIAL 
PORTLAND CEMENT 


By RICHARD K. MEADE 


CONDENSED FROM 


The rotary kiln is the form now universally 
used in this country for burning cement, as it 
allows the material to be fed directly into it, 
either in the form of a powder or a W 
thus saving much labor. 

In its usual form it consists of a cylinder, 
from 6 ft. to 8 ft. in diameter and from 60 ft. 
to 150 ft. long, made of sheet steel and lined 
with fire brick. The steel sheets are from 
16 in. to 9-16 in. thick, and are held together 
by single-strap butt joints. This long cylinder 
is supported at a very slight pitch (& in. to 
the foot) from the horizontal, on two or more 
tires made of rolled steel, which in turn re- 
volve on heavy friction rollers. The kiln is 
driven at a speed of from 1 turn a minute to 
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a turn in 2 minutes by a girth-gear, situated 
usually near its middle, and a train of gears. 
The power is supplied by either a line shaft or 
a motor. The upper end of the kiln projects 
into a brick flue, which is surmounted by a 
steel stack, also lined with fire-brick for its 
entire height. The flue is provided with a 
door at the bottom, which serves not only to 
allow the flue to be cleared of the dust which 
accumulates in it, but also as a damper to 
contro] the draft of the kiln. 

The material to be burned is usually fed 
into the kiln through a horizontal water-jack- 
eted screw conveyor, or else spouted into it 
through an inclined cast-iron pipe. When 
slurry is to be burned this is pumped into 
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the kiln. The dry raw material is kept in 
large steel bins above the feeding device, while 
slurry is stored in vats, in order, in either 
case, to have on hand a constant and regular 
supply. The raw material feeding device is 
usually attached to the driving gear of the 
kiln, so that when the kiln stops the feed also 
stops. 

The lower end of the kiln is closed by a 
fire-brick hood. This is usually mounted on 
rollers, so it can be moved away from the 
kiln when the latter has to be relined. The 
hood is provided with two openings, one for 
the entrance and support of the fuel-burning 
apparatus, and the other for observing the op- 
eration, temperature, etc., of the kiln, and 
through which bars may be inserted to break 
up the rings of material which form, and to 
patch and repair the lining. The lower part 
of the hood is left partly open. Through this 
opening the clinker falls out and most of the 
air for combustion enters. 

The kiln is heated by a jet of burning fuel, 
usually powdered coal, but sometimes (as in 
Kansas) natural gas and (as in California) 
fuel oil are used. The coal is blown in by a 
blast of air supplied by either a fan or air 
compressor. If the fan is used, about 20% of 
the air necessary for combustion is supplied 
this way. If the compressor is employed, only 
5% to 10% of the air is delivered by the com- 
pressor. 

The necessary temperature of the hottest 
part of the kiln is about 3,000° F., and is 
rarely ever less than 2,700° F. To maintain 
this temperature properly about 80 lbs. to 160 
lbs. of fuel are required per barrel of cement, 
the actual amount depending on the coal itself, 
the material to be burned and the dimensions 
of the kiln. The larger the kiln the greater 
economy it will show. Dry materials require 
much less coal than slurry. With limestone ana 
shale mixture, and a kiln 100 ft. long by 7 
ft. in diameter, the coal consumption will 
amount to about 90 lbs. of good gas-slack per 
barrel. A kiln 60 ft. long by 6 ft. in diameter 
will, on the other hand, require about 110 lbs. 
of this material per barrel. 

Of the heat supplied to the kiln by the burn- 
ing of the coal, by far the larger proportion 
is wasted. About 50% to 75% of it is carried 
off by the waste gases of the stack, and from 
10% to 15% by the hot clinker falling from 
the lower end of the kiln. The gases enter the 
stack at from 1,500° to 2,000° F., and the 
clinker leaves the kiln at not much under 
2,000° F. If the kiln could be made to show 
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the same economy as is common in good kiln 
practice, a barrel of cement could be burned 
with 25 lbs. of coal. 

The raw material as it enters the kiln con- 
tains about 33% carbon dioxide. For the first 
30 ft. of its journey through a 100-ft. kiln, 
it is merely heated up and whatever water it 
contains is driven off. In the next 40 ft. it 
loses all its carbon dioxide and sticks to- 
gether, forming small, soft, lemon-yellow balls, 
which, as they reach the hottest part of the 
kiln, the last 30 feet, partially vitrify, become 
rough and hard, and turn to a greenish-black 
color. Properly burned Portland cement 
clinker is greenish-black in color, of vitreous 
luster, and usually, when just cooled, sparkles 
with little bright, glistening specks. It forms 
in lumps from the size of a walnut to hardly 
more than dust, with here and there a larger 
lump. Under-burned clinker is more or less 
soft, is irregular in shape and not so black as 
the well-burned material. Under-burned clinker 
usually shows soft brown centers, but hard 
brown centers are due to very hard burning. 

When coal is used for burning, this is pul- 
verized in mills similar to those used for grind- 
ing the raw materials. It is, however, first 
crushed by passing it through rolls or pot- 
crushers, and then dried in rotary dryers of 
special type. The mills most used for coal 


pulverizing are the Fuller mill and the tube 


mill. The latter need not be preceded by a 
ball mill. The coal should be pulverized so 
that 90% of it will pass a sieve having 100 
meshes to the linear in., and should contain 
from 30% to 45% volatile matter. 

As the clinker leaves the kiln at about 
2,000° F., it is entirely too hot to grind, and 
must be cooled to ordinary air temperatures. 
This can be done by allowing it to lie in piles; 
but, as it is a slow way. of doing it, mechanical 
devices are usually resorted to. These may 


consist of either revolving horizontal cylinders 


or vertical stationary coolers. The former con- 
sist of steel cylinders, provided with angle 
irons on their insides to carry the material up 
and drop it through tthe current of air pass- 
ing through the cylinders. They are mounted 
on tires and rollers, just as are kilns and dry- 
ers, and revolve at a speed of about a turn or 
two a min. They are usually placed below the 
kiln and the clinker falls from the kiln into 
them. The air for cooling is also drawn 
through them into the kiln by the draft of the 
latter. They thus serve, not only to cool the 
clinker, but also to prevent the air entering 
the kiln. 
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The vertical cooler consists of an upright 
steel cylinder, 8 ft. in diameter and 35 ft. 
high, provided with baffle plates and shelves. 
As the clinker falls over these, it meets a cur- 
rent of air blown in through a perforated pipe 
running up through the center of the cylinder, 
and is thus cooled. The clinker is carried 
from the kiln into these latter coolers by means 
of bucket elevators, water being run into the 
buckets to geep them cool. This also suddenly 
chills the clinker and makes it brittle and 
easier to grind. 

After cooling, the clinker is ground in Fuller 
mills, Griffin mills or ball and tube mills. In 
the case of Fuller and Griffin mills, it is 
usually found more economical to crush the 
clinker down to pea size by a set of rolls, be- 
fore feeding to the mills. A mill similar to 
the Fuller mill, except that it has no screens, 
is used as a preliminary grinder to the former 
mill, thereby greatly increasing its efficiency. 
Kent mills and air separators, and also Kent 
mills, which grind as preparation for the 
other mills, are used to a limited extent. The 
clinker should be ground so fine that at least 
92% of it passes a sieve having 100 meshes to 
the linear inch. 

In order to regulate the set of the cement, 
since clinker ground alone would set very rap- 
idly, it is necessary to add to it calcium sul- 
phate in some form or other, usually as of 
gypsum, or plaster of paris. As this can be 
most easily mixed with the cement during 
grinding, it is the usual practice to add the re- 
tarder to the clinker before the latter is ground, 
and to grind the two together. The amount 
of gypsum or plaster of paris used is usually 
about 2% or 3% of the weight of the clinker. 

After passing through the clinker mills, the 
cement is conveyed to the stock house. This 
usually consists of a long, low building of 
wood, stone or concrete, cut up into bins. The 
cement is brought in by an overhead screw- 
conveyor and dropped into any desired bin by 
means of a slide in the bottom of the con- 
veyor trough. <A screw-conveyor also runs 
under the floor of the stock house, at the ends 
of the bins. The latter are provided with re- 
movable board ends, and, when it is desired 
to pack from any bin, these ends are removed 
and the cement allowed to run into the screw- 
conveyor. When the cement ceases to run, it 
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is necessary to either pull it into the conveyor 
with a broad-blade hoe, or else to wheel it 
there in barrows. The screw conveyors then 
carry it to the packing machines, which are 
similar to those used in flour mills. 

Cement is packed into barrels holdings 380 
lbs., or into paper or cloth bags holding 95 
lbs. each. The cement is packed as shipped 
and the bags or barrels are trucked directly 
to the cars. For this reason the packing-room 
floor is on a level with the floor of the cars to 
be loaded, and these latter are brought along- 
side of the room. A shed roof should run out 
over the cars, so the loading can be done in 
stormy weather. Cars usually hold from 100 
bbls. to 170 bbls. of cement, with 150 bbls. for 
an average. 

Much more cement is packed in cloth bags 
than in anything else. In the case of these 
bags, the consumer is charged with the value 
of the bag, and credited by a certain amount 
if the bag is returned in good condition. The 
bags are all marked with the brand label of 
the manufacturer, and so each manufacturer 
knows his own bags. Barrels and paper bags 
are sold to the customer and are not returnable. 

To give an idea of the power required to 
make cement, it may be roughly stated that 
2,000 engine HP. will be sufficient to make 
2,000 barrels per day. 

Most of the modern Portland cement plants 
manufacture at least 2,000 bbls. of cement per 
day, and many of them even much more than 
this. In the manufacture of a barrel of cement 
over 1,100 lbs. of material must be ground to 
an impalpable fineness, and when Portland 
cement is selling for $1 a barrel at the mill, 
the need for doing things on a large scale will 
be understood. To grind this amount of ma- 
terial economically, only the most efficient ma- 
chinery will serve, and where this is installed, 
it is possible to do this amount of grinding for 
less than 25 cents. This is, of course, only one 
of the items entering into the cost of manu- 
facturing a barrel of cement, but it serves to 
illustrate the point of economy reached in the 
industry. As to the cost of the plants them- 
selves, the newer plants now under construction 
will probably cost, exclusive of land, etc., about 
$1 for each barrel of annua: capacity; or, in 
other words, a plant producing 2,000 bbls. per 
day should cost approximately $700,000. 
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PHYSICAL CHARACTERISTICS OF CAST 
IRON* 


By JAMES CHRISTIE 


Cast iron is probably the most complex, 
variable and uncertain form in which iron 18 
used. Not only is the content of extraneous 
metals and metalloids variable, but the con- 
dition in which the associated carbon exists 
and the character of this association are de- 
termined largely by the influence of silicon 
and possibly other metalloids. Again, the 
physical properties of the metal are influenced 
by casting temperature, rate of cooling, etc., 
so that altogether we can only predicate the 
probable strength and stiffness of a casting 
in the most general way, and forecast results 
which will suit an average from which indi- 
vidual castings may vary widely in extremes. 
Gray iron of the foundry grades is alone con- 
sidered here. The grading of the pig metal 
at the furnace has been determined in the 
past by the appearance of the fracture, but 
recently, as much of the product is run, in 
metal molds and the appearance of the frac- 
ture is deceptive, the tendency is to grade by 
chemical composition, the softer and weaker 
metals having the highest silicon and the low- 
est percentage of combined carbon. Taking 
three grades of foundry pig and assuming that 
these are used for different classes of castings 
we would have: 


No. 1—2.5 to 3% silicon for light castings. 
No. 2—2 to 2.5% silicon for medium weight 
castings. 
3—1.5 to 2% silicon for heavy weight 
castings. 


As a general average, all the grades will 
carry about 3.5% carbon in total. 

Physical Properties.—The recent specifica- 
tions of the American Society for Testing Ma- 
terials require a transverse test on specimens 
1% in. in diameter and 12 ins. between sup- 
ports, load in the middle: 

2,500 lbs. or over for light castings. 

2,900 lbs. or over for medium castings. 

3,300 lbs. or over for heavy castings. 
with deflection before rupture not less than 
1-10 in. The tensile strength of the aforesaid 
grades respectively is required to be not less 
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than 18,000, 21,000 and 24,000 lbs. per 
square inch of section. While these stand- 
ards are valuable in maintaining a high qual- 
ity of product, yet they may imperfectly rep- 
resent the resistance of the metals in actual 
service. We know that cast iron is in exten- 
sive use that falls far short of these require- 
ments. High tensile strength is frequently 
associated with brittleness and is not always 
indicative of superiority. 

For heavy machinery, etc., cast iron is used 
in heavy masses, through which working 
stresses are imperfectly distributed, and prob- 
ably is much softer and weaker in the mid- 
dle of the mass, where it has cooled slowly, 
than at outer surfaces, where the metal has 
more rapidly cooled. Furthermore, castings 
are usually under considerable internal strain, 
due to unequal contraction, and although this 
internal strain gradually disappears it may 
have some disturbing influence after the cast- 
ing has been put in service. It has been the 
practice of the writer to assume an ultimate 
tensile strength of 16,000 lbs. per sq. in. for 
ordinary iron castings, and to limit working 
stresses from 2,000 to 4,000 lbs. per sq. in.. 
according to the conditions and character of 
the service. . 

Cast iron offers a high resistance to com- 
pressive stress, and although this resistance 
varies within wide limitations, it may be as- 
sumed as a working basis to be about six 
times that of the tensile strength, or, say 
95,000 lbs. per sq. in. of section. 

Cast iron is imperfectly elastic as com- 
pared with the superior forms of the metal. 
It presents po definable elastic limit and ex- 
hibits marked permanent set under low loads, 
either in tension or compression. Experi- 
ments continued for several years indicate 
that when loads exceeding one-half the ulti- 
mate are applied, failure eventually ensues. 
It may therefore be assumed to have a prac- 
tical elastic limit in tension of about one-half 
the breaking load. 

The coefficient of elasticity is likewise vari- 
able, in contradistinction to the constancy of 
the elasticity, under ordinary conditions, of 
wrought iron and steel. 
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Recorded experiments indicate that the 
modulus of elasticity varies considerably in ex- 
treme cases, and is nearly alike in tension 
and compression. A modulus of 13,000,000 
lbs. appears to be a fair valuation for direct 
tension and compression or, for bending loads, 
applied transversely this modulus appears to 
average 16,000,000 lbs. when used in com- 
putation with the commonly accepted formula 
for flexure. 

Cast lron in Structural Uses.—In the mid- 
dle of the past century, as cast iron became 
extensively applied to structural purposes, its 
physical properties were studied with great 
care, and the experiments of Hodgkinson and 
Fairbairn in England and their contemporar- 
ies yielded a fund of information on the sub- 
ject. Seeking a section of beam which should 
exhibit the highest ultimate strength in pro- 
portion to area of cross-section or of the 
weight of metal employed, Hodgkinson advo- 
cated a section in which the tension flange 
exceeded the compression flange about six to 
one in sectional area, the web usually taper- 
ing in thickness from the tension flange, di- 
minishing toward the other flange. This form 
of beam was largely adopted and took prece- 
dence as long as cast iron was used for beams 
in structures. We find that the same method 
of reasoning influenced the machine designer 
in disposing cast iron to seeming advantage 
in the construction of machines, massing the 
metal to resist tension and permitting high 
unit stress on metal in compression. Espe- 
cially is this observed in machines of the open- 
jaw or gap type, such as presses and punch- 
ing and shearing machines. The writer be- 
lieves that usually the unit stresses should 
be little if any higher in compression than in 
tension, for the following reasons: In ma- 
chinery rigidity or stiffness is usually the 
chief consideration. Many machines do not 
fulfill the intended purpose properly, not by 
failure through fracture, but by a want of 
sufficient stiffness. Deflection has to be lim- 
ited, and when that is done breaking from 
excessive tension is sufficiently guarded. Re- 
membering that cast iron yields to compres- 
sion aS much as with the same unit stresses 
it yields to tension, it follows that the com- 
pressive stress should not exceed the tensile 
strength per unit of section if it is desired 
to dispose a given mass of metal with least 
deflection. It is believed that rupture some- 
times occurs in a machine apparently through 
tension, where the origin of the weakness 
could be traced to a want of material suffi- 
clently to resist compression, the improperly 
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supported tension side severing by cross- 
bending or transverse stress. 

For example, in an open-gap machine, if 
the section is so shaped that compressive unit 
stress is six times that of the tensile unit 
stress, then, elastic moduli being equal, the 
frame will yield at the outer flange C six times 
as much by compression as it does by tension 
at the inner flange T. This permits an oscil- 
lation of the mass at T around its center. If 
this oscillation becomes dangerous, by extent 
or frequency, the frame will break by cross 
bending at the mass T, giving the impression 
that more material is needed to resist ten- 
sion; whereas the fact may be that more ma- 
terial should be placed at C to prevent exces- 
sive yield by compression. 

Inadequacy of Theoretical Calculations.— 
Owing to the peculiar physical characteristics 
of cast iron, it has not been found practicable 
to harmonize experiments with the theory of 
flexure. Many reasons are offered for this, 
and modifications of the usual accepted the- 
ory have been propounded which will not be 
discussed here. It has been found necessary 
to introduce into the equations moduli or co- 
efficients which have no apparent relation to 
the direct strength of the metal, and which 
vary widely for different dimensions and 
shapes of cross sections. As the cross sec- 
tions under consideration are frequently of 
unsyinmetrical and irregular shape, the com- 
putation of flexural moments is tedious and 
frequently useless if the computer has not a 
correct modulus to apply to satisfy the con- 
ditions of the section under consideration. It 
is therefore desirable for the designer to keep 
a record of experiments and of failure of 
castings under known loadings, and from 
these results derive coefficients by means of 
which the strength and stiffness of various 
sections can be approximately known without 
recourse to the usual calculation for the re- 
sisting moments of the section. 

In machinery the working stresses are 
usually impulsively or suddenly applied, some- 
times with actual percussion or impact, and 
frequently alternate stresses of equal inten- 
sity in opposite directions occur in rapid re- 
ciprocation. As it is known that a load so 
rapidly applied as to permit the unimpeded 
effect of gravity will produce a deflection 
double that due to the static effect of the 
same load, it can be seen that the total am- 
plitude of vibration due to rapidly alternat- 
ing loads must be very considerable. To pre- 
vent excessive vibration the structure should 
be designed with a limitation of deflection in 
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view, and the amount of this limitation is de- 
rived solely from experience and should be 
governed largely by the nature of the service 
to which the material will be applied. For 
machinery under ordinary circumstances we 
might assume, in order to obtain satisfactory 
stiffness, that the deflection should not exceed 
one-twenty-five hundredth part of the span, 
and under certain conditions should be much 
less than this. Indeed, it is quite probable 
that a deflection in direct proportion to length 
is not advisable, but that the ratio of deflec- 
tion to length should decrease as length is in- 
creased. For long members in compression 
the sectional area must be augmented as the 
ratio of length to cross section increases, but 


for members under variable tension alone the, 


section should be increased also, or the stress 
per unit of cross section reduced, as the ratio 
of length to cross sections increases, for the 
purpose of reducing vibration due to succes- 
sive extensions. 

When rapidly alternating stresses occur, it 
is acknowledged that provision must be made 
for something more than the greatest stress 
in one direction alone. There are still differ- 
ences of opinion and practice on this subject 
among bridge designers. Some maintain that 
when the alterations are of slow recurrence, 
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so as to permit actual rest between reversals, 
no special increase of section is required. 
Others specify that the sum of the sections re- 
quired for the stresses in opposite directions 
should be used to suit the conditions. There 
can be little doubt that the latter estimate is 
little enough for machinery when the oscilla- 
tion of the forces occurs with great rapidity, 
and especially when the metal under consider- 
ation is cast iron, with a modulus of elasticity 
about one-half that of steel or wrought iron. 
It is a safe general rule for ordinary cast iron 
in machine structures to limit tensile stress 
to 4,000 lbs. per sq. in. of section under the 
most favorable circumstances, to 3,000 Ibs. 
when loads are suddenly applied and to 2,000 
lbs. when the force alternates in direction. 
These unit loads should be further limited to 
suit the ratio of length to section, as required 
for columns or any members in alternate ex- 
tension or compression. For beams or mem- 
bers subjected to alternating transverse 
stresses, the unit stresses on the material 
should be limited so that the sum of the de- 
flections in opposite directions will not exceed 
one-two thousand five hundredth part of the 
span, or such other limitation as, according to 
the judgment of the designer, will provide 
sufficient stiffness for the intended purpose, 


RELATIVE STRENGTHS OF NICKEL-STEEL AND CARBON-STEEL 
COLUMNS 


— 


Particulars regarding a series of tests made 
‘primarily to determine the relative strengths 
of carbon-steel and nickel-steel, were given in 
an article by Dr. J. A. L. Waddell in a recent 
issue of Engineering News.“ The tests com- 
prised three long columns and three short pin- 
ended columns constructed of each metal. They 
were composed of two built channels, each 
consisting of two 3 x 3 x 93 -in. angles and one 
12 x %-in. plate, connected at the ends by bat- 
ten plates and laced with 2% x %-in. bars. The 
webs were heavily reinforced for bearing and 
for the transmission of the stress from the pin 
to the column section in order to insure that 
the failure of the columns would be in the body 
and not in the details. The lengths between 
centers of pins were 10 ft. for the short struts 
and 30 ft. for the long ones; and the radius of 
gyration was 4.46 ins., making the values of l/r 
respectively 27 and 81. The area of the sec- 
tion was 17.44 sq. ins. 

The carbon-steel struts were built of rail- 
way bridge steel having an ultimate strength 


between 60,000 Ibs. and 70,000 Ibs. per sq. in. 
and an elastic limit of not less than 35,000 Ibs. 
per sq. in. The nickel-steel used was obtained 
from special melts, and had an ultimate 
strength between 100,000 Ibs. and 115,000 lbs. 
per sq. in. and an elastic limit not less than 
60,000 Ibs. per sq. in. The nickel-steel con- 
tained approximately the following percentages 
of materials: 


; Per cent. 
, 6 Ob ao aS 3.50 
Garbe. ˙ ³ é 0.38 
Mangan esse 0.75 
Sulphur © evs ere we Gee wie ow ees 0.30 
Phesphboer uus 0.015 
Sie,. Row eee areas 0.05 


The following are averages of the results 


obtained: Elastic Ultimate 
limit. Strength. 


Nickel-steel columns, 10 ft...52,800 68,700 


“ T 30 ft...41,200 44,700 
Carbon- steel 10 ft. . . 28,800 39,200 
1 s 30 ft...21,300 30,500 
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In designing struts Dr. Waddell uses the 
following formulas for determining the allowed 
loading: 


For carbon-steel struts with hinged ends, 
I = 16,000 — 80 l/r; 

For nickel-steel struts with hinged ends, 
I = 27,000 — 160 1/r. 


Comparing the values obtained from these 
formulas with the elastic limits of the various 
columns shows the factors of safety (E/I) to 
be as follows: 


Elastic 
Columns— I. limit (E). E/I. 
Nickel-steel, 10 ft...22,680 52,800 2.33 
ý 30 ft...14,040 41,200 2.94 
Carbon-steel, 10 ft...13,840 28,800 2.08 
s 30 ft... 9,520 21,300 2.24 
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Dr. Waddell is of the opinion that if the 
equivalent static load is less than one-half of 
the elastic limit, perfect safety is attained. The 
foregoing table shows that his formulas give 
values well within this figure. He further be- 
lieves that the recently suggested addition of 
30% to the working intensities to meet the con- 
dition of a combination of the greatest equiva- 
lent static load and the maximum wind load is 
more in the nature of a salve to the designer’s 
conscience than an attempt to meet actual con- 
ditions: because a simultaneous application of 
the greatest live-load, greatest impact, and 
greatest wind pressure, is almost an impossi- 
bility; and in view of this, if it ever did happen, 
the straining for an instant of a few members 
to 65% of their elastic limits would do no 
harm. 


THE CONSTRUCTION AND OPERATION OF 
CABLEWAYS*" 


WITH ANALYTICAL AND GRAPHICAL ANALYSES OF STRESSES 
By F. T. RUBIDGE, E. M. 


SLIGHTLY CONDENSED FROM THE UNIVERSITY OF COLORADO JOURNAL OF ENGINEERING" 


Definitions.—A cableway is a hoisting and 
conveying system, consisting of a single span 
of cable upon which is mounted a carriage with 
the necessary sheaves, ropes and power to hoist 
a load from any point and convey it to any 
other point beneath the cable. The motive 
power may be installed upon the carriage itself 
or transmitted from an engine at either end 
of the span. 

A horizontal cableway is one in which the 
ends of the span may be on the same or dif- 
ferent levels. It is, therefore, of general ap- 
plication. 

An incline cableway is one in which, by rea- 
son of a sufficient inclination of the cable, the 
power required to hoist the load is less than 
that required for conveying. This enables the 
use of a single rope for both hoisting and con- 
veying. 

HORIZONTAL CABLEWAYS. 

In this system it is obvious that, in addition 
to the cable and the carriage which travels 
upon it, there must be provided independent 

We are indebted to the courtesy of ‘‘Engineering-Con- 


tracting’’ for the use of the illustrations accompanying 
this article. 


means for hoisting and conveying the load. 

In the case where the motor is installed up- 
on the carriage the latter is propelled by gear- 
ing to the sheaves traveling upon the main 
cable, causing them to act as drivers. The 
path which the carriage travels when both 


i 
Fee 


(Load at center; skip moving toward left; skip at 
shears and dumping load.) 


FIG. 1. BALANCED CABLE CRANE HORIZONTAL 
- CABLEWAY. 


ends of the main cable are fixed is approxi- 
mately an ellipse. It is apparent that under 
such conditions the inclination near the ends 
of the span is such that it would be impossible 
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to drive the carriage beyond a certain point, 
owing to slipping of the driving sheaves. The 
difficulty is overcome by putting the main 
cable under a constant tension, causing the 
carriage to travel approximately along a uni- 
form grade. This may be accomplished by 
having one end of the main cable fixed, while 
to the other end, after the cable passes over 
a sheave, a weight is attached. The disad- 
vantage of this simple device would be the 


r Mon cable 
— 


FIG. 2. ARRANGEMENT OF LIDGERWOOD 


CABLEWAY. 

continual bending of the main cable passing 
over the sheave, while under.stress. To bring 
this bending strain within safe limits would 
require a sheave so large that its use would 
be impracticable. The difficulty is overcome 
by the use of bents, free to move at the top 
in the direction of the cable. Fig. 1 illustrates 
the system. It has the trade name of ‘‘the 
Balanced Cable Crane.“ The electric motor 
is the most practicable for this system, though 
it necessitates the paralleling of the main cable 
with a trolley wire. The fact that the cable 
must sustain the additional weight of the mo- 
tor and motorman is a disadvantage, but in 
many cases it is probably offset by the decided 
advantage of having the operator close to the 
loading and unloading, thus minimizing danger 
and delay. 

In cases where the engine or motor is located 
at the end of the span, at least two ropes in 
addition to the main cable are necessary— 


FIG. 3. ARRANGEMENT OF LAMBERT 
CABLEWAY. 
the one for hoisting and the other for convey- 
ing. When the orange-peel, clam-shell or 
other self-filling bucket is employed, a third 
rope and an extra drum on the engine must 
be provided. 

Arrangement of Hoisting and Conveying 
Ropes.—Figs. 2, 3 and 4 show three different 
arrangements of hoisting and conveying ropes 
which have been adopted by the Lidgerwood 
Manufacturing Co., the Lambert Hoisting En- 


load. 
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gine Co. and the Trenton Iron Co. respectively. 
In the arrangement shown in Fig. 2 the load 
is first hoisted to the desired height. During 
conveying, both the hoisting and conveying 
drums must be in operation, and of the same 
diameter, so that the load may remain at a 
constant distance from the cable. 

In the arrangement shown in Fig. 3 the en- 
gine drums usually have different diameters, 
the larger being the conveying drum. This 
arrangement permits simultaneous hoisting 
and conveying, and a conveying speed greater 
than hoisting speed. A somewhat larger en- 
gine is necessary owing to the two-part hoist, 
instead of three-part, as in the other arrange- 
ment. i 

The arrangement in Fig. 4 was devised to 
obviate the necessity of using carriers to pre- 
vent sagging of hoisting rope. The hoisting 
rope is attached to an endless rope at the 
point A by means of a specially constructed 
swivel connection. The endless rope is passed 
a number of times around an elliptic-faced 
drum to give sufficient friction for hoisting the 
In operation both hoisting and convey- 


Main Cable y r Conveying Mpe tui Rope 
8 . BNB A Aa 


FIG. 4. ARRANGEMENT OF TRENTON IRON CO. 
CABLEWAY. 

ing drums are in motion during conveying, 

as in Fig. 2, and both must be of the same 

diameter. 

Fall-rope Carriers.—The economical opera- 
tion of a cableway depends in no small meas- 
ure upon the carriers employed. Their. func- 
tion is to prevent excessive tension (due to 
sag) in the hoisting rope, so that when the 
load is detached from the fall-block the latter, 
while free, will not ascend to the carriage. 
Even with the use of carriers it is necessary 
to use a weighted fall-block, so that it may 
be raised or lowered by the engineer when no 
load is attached. 

The following are styles of carriers which 
are in use: 

(1) Chain-connected Carriers.—These con- 
sist of a supporting sheave which travels upon 
the main cable, below which in the same frame 
are sheaves for the support of other necessary 
ropes. The side plates which form the frame 
for the sheaves must project beyond them, 80 
that when adjacent carriers strike each other 
the sheaves will not come into contact. The 
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connected carriers are attached at one end to 
the tower and at the other to the carriage. 
When the carriage is close to the head tower 
(engine end), the carriers are all in contact 
with the chains hanging in loops below. As 
the carriage moves toward the tail tower the 
carriers are spaced along the cable with the 
chains hanging in festoons below. 

(2) Button-rope Carriers.—With this car- 
rier an additional rope across the span is re- 
quired. It is fixed at one end and kept ata 
constant tension by a weight at the other. 
At intervals along the rope are affixed but- 
tons” with a gradation of diameters, the small- 
est being the first from the head tower. The 
carriers are provided with eyes having a cor- 
responding gradation of diameters, slightly 
smaller than the buttons, through which the 
button rope is threaded. The carriage is pro- 
vided with a projecting arm or horn,“ which 
picks up the carriers as each is met during the 
travel of carriage toward the head tower. All 
the carriers are riding upon the arm when the 
head tower is reached. On moving away from 
the head tower, the first button passes through 
the eyes of all the carriers but the last. This 
one is snatched from the arm and deposited 
upon the cable. The second button selects the 
next carrier, and so on. 

(3) The Lambert-Delaney Carrier.— This is 
rather an ingenious device, depending upon 
the fact that points along the vertical diameter 
of a horizontally rolling wheel travel at dif- 
ferent velocities. The rolling wheel in the 
case of the carrier is inverted, and rolls upon 
the under side of the main cable. The con- 
veying rope is the rolling force, and is applied 
at different distances from the center of the 
rolling sheave to obtain the required variation 
in velocity of travel. Fiz. 5 illustrates the 
construction. It will be roticed that in the 
quarter-speed carrier a yoke with set screw 
is used to increase the friction between the 
rolling sheave and cable. 

The advantages and disaivantages of the 
above types of carriers are as follows: 

Chain-connected Carriers.—Advantages: (a) 
Simplicity. (b) Not easily deranged. (c) 
Positive spacing. Disadvantages: (a) Ex- 
tremely heavy. (b) Considerable wear. (c) 
Power required to stretch chains as carriage 
nears tail tower. 

Button-rope Carriers.—Advantages: (a) Ex- 
tremely light. (b) Minimum wear to both 
carrier and cable. (c) Positive spacing. Dis- 
advantages: (a) Maintenance of button rope. 

Lambert-Delaney Carriers. — Advantages: 
(a) Neither rope nor chains required for spac- 


‘stant slipping on elliptic-faeed drum. 
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ing. (b) Weight of carriers uniformly distrib- 
uted at all times between carriage and towers. 
(c) Moderate weight. Disadvantages: (a) 
Double bending of conveying rope while pass- 
ing through carriers, causing short life of rope. 
(b) Variable spacing due to slip between roll- 
ing sheaves and cable. (c) Large number of 
sheaves to maintain. 

The arrangement shown in Fig. 4 is the 
Laurent-Cherry”’ system, which employs no 
carriers, as above mentioned. The advantages 
are: (a) A minimum of working parts not 
easily accessible. (b) A minimum of dead 
weight to be sustained by cable. The disad- 
vantages are: (a) The endless hoisting rope 
is subject to considerable wear owing to con- 
(b) 
When hoisting from a considerable depth be- 
low the main cable and conveying toward the 
tail tower there is a limit to the distance of 
approach to the tail tower, owing to the fact 
that connection at A, Fig. 4, cannot pass over 


FIG. 5. LAMBERT-DELANEY CARRIER. 


the tail tower sheave. On this account a 
greater span is necessary under such condi- 
tions than in the other arrangements. 

Relation Between Size of Engine and In- 
clination of Cable.—As previously stated, the 
path which the carriage travels when both 
ends of the cable are fixed is approximately an 
ellipse (catenary between carriage and towers 
neglected). When it is necessary, therefore, 
to convey the load close to either end of the 
span, the inclination must be taken into con- 
sideration. 

In the Lidgerwood and Laurent-Cherry sys- 
tems, where the diameters of hoisting and con- 
veying drums must be the same, the size of 
the engine is determined by the load to be 
hoisted, provided the inclination of the cable 
does not exceed 22° (19%° with friction neg- 
lected). Beyond this inclination the power 
required for conveying is greater than that for 
hoisting, and is proportional to the sine of 
the angle of inclination. 

In the Lambert system, where a two-part 
line is used for hoisting, and where there may 
be any desirable ratio between the diameters 
of conveying and hoisting drums, the inclina- 
tion of the cable at which equal power is re- 
quired for hoisting and conveying is about 32° 
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(30° neglecting friction). With inclination 
less than 32° the conveying drum may be 
larger than the hoisting drum, and for a cable- 
way which is nearly horizontal the engine is 
provided with a conveying drum about twice 
the diameter of the hoisting drum. In all 
cases the ratio of gearing is the same for both 
drums. 
THE INCLINE CABLEWAY. 

It is obvious that when the inclination of 
the cable is such that greater power is re- 
quired for conveying than for hoisting, the 
carriage will remain stationary on the cable 
while the load is being hoisted, even though 
no conveying or endless rope is used. Should 
the load be hoisted until the fall-block comes 


into contact with the carriage, the further pull . 


on the hoisting rope will cause the carriage 
with the load to move along the cable. A 
single drum engine is, therefore, all that is 
necessary. 

The simplest form of incline cableway is 
used where the loading is always done at the 
same point, also the unloading. In this case 
a stopping block is clamped to the main cable 
to prevent the carriage running below the 
point of loading, and a self-engaging latch is 
clamped to the cable at the unloading point to 
hold the carriage in position while the load 
is being lowered for unloading. 

Where it is necessary to provide means for 
loading and unloading at any point, an end- 
less rope is used as in the horizontal cable- 
way, but no power is necessary for its opera- 
tion, its function being merely to hold the car- 
riage at any desired point. This is accom- 
plished by passing the endless rope a number 
of times around an elliptic-faced drum pro- 
vided with brake only. 

The Aerial Dump.— The scope of the cable- 
way is largely increased by the possibility of 
dumping the contents of the skip at any point 
in its travel by the manipulation of a lever at 
the engine. The skip employed has an open 
end, so that tilting is all that is necessary for 
dumping. The skip is suspended from the hook 
of the fall-block by chains with hook ends at- 
tached to the sides and ends of the skip. The 
end of the skip is also attached to another fall- 
block reeved with the dump line. The latter 
necessitates two additional sheaves below the 
cable in the carriage and is reeved in a manner 
similar to the hoisting rope. In the Lidger- 
wood self-dumping device the dump line is 
wound on the hoisting drum, and when it is de- 
sired to dump the skip, the line is shifted by 
a suitable mechanism upon an increased diam- 
eter of drum, which is provided for the pur- 
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pose. This causes the dump line to be drawn 
in at a higher rate of speed than the hoisting 
rope, and results in the tilting of the skip for 
discharging the contents. 

In the Lambert system the dump line is at- 
tached to its own drum mounted on a shaft 
with hoisting drum, in close contact with the 
latter and so arranged that the hoisting drum, 
when released with a load, can make only a 
half revolution while the dump line drum is 
stationary. During hoisting, the hoisting drum 
drives the dump line drum and, both being of 
the same diameter, the skip remains horizon- 
tal. When it is desired to dump the skip, the 
brake is applied to the dump line drum and 
released on the hoisting drum. 

The Lambert Company has also installed a 
dumping arrangement for dumping the load 
close to the towers. It consists of a long hook 
suspended from a third main cable sheave on 
the carriage. Owing to the difference in in- 
clination of the cable at the center and ends of 
the span, the hook, which always hangs ver- 
tically, is closer to the skip at the desired end 
than at other points along the cable. On low- 
ering at the dumping point, the hook engages 
the bail at the end of the skip. The practica- 
bility of this arrangement is doubtful when it 
is desired to dump the load at the tail tower 
end. The skip swings more or less when the 
carriage is stopped, and the engineer, being 
unable to observe the oscillations, is likely to 
lower the skip when it is swung away from 
the hook. 

Lubrication.—The fact that the sheaves in the 
carriers, carriage, and tops of towers are not 
easily accessible renders self-lubricating bush- 
ings desirable, and they are generally used. 
Their use, however, does not mean that little 
attention is required. The carriage and hoist- 
ing rope especially should be carefully exam- 
ined daily, for, while the apparatus is seldom 
used to transport men, the load is generally 
conveyed above them. 

Towers.—Hither tower may be fixed or 
movable. When both are movable the tracks 
must either be parallel or lie in the same cir- 
cle. The parallel track arrangement was used 
extensively in the excavating of the Chicago 
Drainage Canal. Movable towers diametrically 
opposite on circular tracks have never been 
used so far as the writer is aware. A com- 
mon arrangement, however. is the radial cable- 
way, where one tower is fixed and the other 
movable. 

Movable towers are mounted on standard 
railroad wheels. The track consists of six or 
seven lines of rails, and rail braces should be 
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used plentifully. Power for moving the tower 
may be obtained from the winch head on the 
cableway engine, or, if the tower must be 
moved often, a special engine is provided. 
Movement is accomplished by block and tackle 
between the engine and anchorage at either 
end of the track. Considerable power is nec- 


FIG. 6. STEP SOCKET FOR MAIN CABLE. 


essary on account of the large amount of fric- 
tion between flanges of wheels and rails. 

For low towers in fixed positions the ‘‘A’’- 
frame is commonly used, but the head tower 
should not be so low, or the engine so close to 
it, that the fleet angle of the ropes becomes 
excessive. In some cases, especially in incline 
cableways, the tail tower may be dispensed 
with and a rock anchorage substituted. High 
towers are common where height is desired for 
disposal of material beneath the cable, and in 
very low spans where the deflection of the cable 
is necessarily large. They are usually con- 
structed of wood, for the reason that the cost 
is less and in most cases they will last as long 
as the cableway is required. The base of the 
tower is usually from one-third to one-half 
the height. Steel masts are sometimes used 
for tail towers. They require at least three 
strong and well anchored guy lines. The base 
has a ball and socket joint of steel castings, 
and the customary wood saddle is bolted to the 
top for the main cable. 
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Main Cable.—The essential features of the 
main cable are strength, lightness, flexibility, 
and a surface which will not. only receive the 
least wear but impart the least wear to the 
sheaves rolling upon it. The standard hoisting 
rope is objectionable from the standpoint last 
mentioned. Though less flexible than the 
hoisting rope, the locked-wire rope is generally 
used for the reason that the other qualities are 
possessed to a much greater degree. 

Fig. 6 shows the socket used on the locked- 
wire rope. There are six wedge segments in 
each cone, with the exception of the smallest, 
which contains four. 

Means are provided for taking up the main 


cable when the deflection has become excessive, 


due to stretching. In short spans a turnbuckle 
is inserted in the sling which passes around 
the anchorage and thence through a sheave 
attached to the end of the cable. For long 
spans, special double or triple sheave blocks 
are used, reeved with wire rope. The take-up 
is usually located at the head tower end so 
that the engine may be utilized when taking 
up is necessary. 

Anchorages.—The tension of the main cable 
is usually from five to six times the load, de- 
pending upon the deflection. Anchorages se- 
cure beyond all possible doubt, are essential, 
as their failure would prove disastrous to the 
cableway and imperil the lives of men. Since 
it is impossible to calculate the resistance of- 
fered by the earth to a buried anchorage, it 
is usual to find a much stronger anchorage 


‘than is necessary. The usual form for mod- 


erate tensions—say up to 30 tons—is a well 
tarred oak log about 18 ins. in diameter and 
16 ft. long, buried to a depth of 8 or 10 ft. If 
longer life is desired, or if the tension is 


Deadman consists of concrete 


reintorced with 65/6. steel rails. Light 
J0 Galvanized iran pipe used as a 
form to span the trerch. 


FIG. 7. CONCRETE ANCHORAGE FOR MAIN CABLE. 
MAROH, 1908. 
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greater, a concrete anchorage may be Bub- 
stituted. A form which has been successfully 
used is shown in Fig. 7. 

Formulas.—The following are the formulas 
generally used when the cable is approximately 
horizontal: 

In Fig. 8 let w = weight of cable per foot, 

t = tension in pounds at tower, 

d = deflection of cable in feet at any point, 
x, distant n feet from tower B and m feet from 
tower A, 


FIG. &. 

s = length of span = my n, 

g = weight of carriage, skip and load (or 
concentrated load) in pounds, distant y from 
tower A. 

Deflection at x due to cable alone 


FTC ena a a (1) 
Deflection at center due to cable alone 
€= We S //õÄ usea t (2) 


Deflection at x due to concentrated load 
alone 

dg iiy V he oe wd we ews (33 

Deflectton at center of span due to load 
alone 

(Cs ð pe (4) 

If y = 8/2, equations (3) and (4) become 
respectively 


Deflection due to both cable and concen- 
trated load is obtained by adding the separate 
deflections. Therefore for total deflection at x 


d = (wmns + 2 gny) + 2st........ (5) 
Or at center of span 
d = (ws? +4 gy) +8t......... . . . (6) 


If y = 8/2, (5) becomes 

d = (wmn + gn) - 2/1212. 
and (6), d = (w 82 + 2 gs) + 8t...... (6’) 

If y = m, (5) becomes 
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d = (wmns + 2 gmn) ~ 2 st...... (57) 
and (6) becomes 
d = (W82 + 4 gm) -St.. (6”) 


Fig. 9 shows a graphical solution for a con- 
centrated load in the center of the span. We 
may note the following: 

Tan © = 2 d/s, 
Sin 0 = g/2 t. 
Since for small angles (figure is exagge- 
rated), the tangent and sine are nearly equal, 
2 d/s = g/2 t, 
or 
d = g 8/4 t, which is equation (4). 
Substituting ws/2 for g, 
d = ws2/8 t, which is equation (2). 

We see, therefore, that instead of a uniform 
load of the rope in the catenary curve it may 
be assumed as a concentrated load equal to 
one-half the uniform load. 

Fig. 10 shows a graphical solution for the 
load at any point distant y from tower A. We 
may note the following: 

Tan © = a/y, 
Sin 0 = 


3 
FId. 10. 
Therefore 
d/y = k/t, approximately. 
or k = dt/y. 
Tan O = d= (s—y) 
Sin © = p/t’ or p/t, nearly. 
Therefore 


or p = d t =- (s—y), 
and k + p = g = (d t/y) + [d t + (s—y)] 
or gy (s—y) = dt (y +s — y) 
or d =g y (s—y) + st. 
Since d:d’ = 
d’ = dn — (s—y) 
or d'= 

=gyn-7+-st, 
which is equation (3). 

Substituting ws/2 for g and m for y, which 
are the conditions obtaining when deflection 
at any point due to rope alone is considered, 

d“ =m n w — 2 t, which is equation (1). 

It has been shown that the formulas given 
above involve the assumption that the tangent 
and sine of small angles are equal. In the 
graphical analysis this is unnecessary. It is 
obvious, therefore, that a graphical solutiom 
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ìrawn carefully to a fairly large scale will give 
closer results than are obtainable from the 
formulas. 

Fig. 11 is a graphical analysis of stresses 
in the cable and towers of a 953-ft. cableway. 
It is desired to hoist and convey a load of 10 
tons (including skip, fall-block and carriage). 
Using formula (6’) and assuming a 2-in. 
locked-wire rope (w = 10 lbs.) with a deflec- 
tion of 50 ft. (about 5% of span) we find a 
tension of 58 tons. Since the working load 
of the 2-in. locked-wire rope is only 43 tons 
we now see that at least a 2%-in. locked-wire 
rope wita a working load of 55 tons should be 
used. The weight of the 2%-in. rope is 12% 
Ibs. to the foot or about 6 tons for the 953-ft. 
span. In the graphical solution, we therefore 
assume a center concentrated load of 10 + 6/2 
or 13 tons. Triangle OHK is the force polygon 
for a deflection of 40 ft. at the center, which 
gives a tension of 77.3 tons. Tensions for 
various deflections from 40 ft. up to 100 ft. 
with 10-ft. intervals are shown to range from 
77.3 to 31.2 tons. A line drawn from O inter- 
secting the 13-ton line AFH so that OF is 55 
tons, the proper working tension, indicates 
a proper working deflection at the center of 
5 6.5 ft.“ 

Should it be found necessary at any time to 
subject the cableway to a load greater than 
given above, the proper deflection to corres- 
pond with the allowable tension of 55 tons 
is found by drawing an arc with center at O 
and radius OF (55 tons) to intersect OA, OB, 
etc., produced; scaling the distance between 
the respective intersections and the line OP, 
and multiplying by 2 will give the respective 
safe loads (the distance scaled in each case 
is only one-half the side of an incomplete 
force polygon). Care must be taken, how- 
ever, that the hoisting and conveying ropes 
are sufficiently strong for the increased load. 

Comparison of Analytical and Graphical 
Solutions.—Solving formula (6’) for a deflec- 
tion of 50 ft., the tension is found to be 61.27 
tons; graphical method gives 61.5 tons. 

The main advantage of the graphical method 
is that a glance of the diagram will show 
the proper deflection for any load. OXV rep- 
resents a traveling tower at one end of the 
span. The cable is fastened to the tower ut 
X, and V is the point about which the tower 
tends to rotate, due to the tension of cable. 
The polygon UJWY shows that a force Y-U of 
46.2 tons applied vertically at X is necessary 
to obtain equilibrium of the tower. The mo- 
ment of this force about V is 46.2 x 43.5 = 
2,009.7 foot-tons, and counter-moments of an 
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equal amount must be applied in the shape of 
ballast, engine, boiler, or other form. The 
weight of cableway and tower supplies the 
safety factor. 

The front posts of the traveling tower lie 
in the line of the resultant of the main cable. 
They should nave sufficient strength to sustain 
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the resultant force of 59 tons. Although the 
back posts in reality sustain a part of this 
force. it is well to assume that they take 
only the vertical load of one-half the cable 
and the other ropes, plus loaded skips. They 
are usually of the same size as the front posts. 

A steel mast is used for a tail tower and the 
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polygon NPQ shows a main cable resultant 
force of 39.5 tons. The polygon PRZ shows 
that the mast must sustain a load of 47.5 tons, 
while the guy line PT must have a tension of 
13.5 tons. Only one guy line is shown, but 
there are four, two extending behind with an 
included angle of about 60° and two in front 
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with an included angle of about 120°. The 
front guys are intended to take the side pull 
when the traveling tower is not in line with 
mast and anchorage at the mast end. They 
have not been shown on diagram owing to 
complexity which would arise were resolutions 
of forces in a horizontal plane added. 


THE DUPLEX PROCESS FOR STEEL 
MAKING 


By PROF. HENRY M. HOWE 


CONDENSED FROM ‘‘SLECTROCHEMICAL AND METALLURGICAL INDUSTRY” 


The advantage of the duplex process whereby 
it compensates for its disadvantage of com- 
plexity is that it simplifies the conditions with 
which the composition of the pig iron has to 
comply, and thus lessens the danger of mak- 
ing iron unsuited in composition to the pro- 
cess for which it was intended. 

The duplex process removes the silicon and 
part of the carbon of the pig iron in an acid 
Bessemer converter, and then removes the 
phosphorous and brings the steel accurately to 
the desired composition and temperature in a 
basic open-hearth furnace to which the molten 
metal is transferred. How does this simplify 
the conditions with which the composition of 
the pig iron must comply? Pig iron for the 
acid Bessemer process must be low in sulphur, 
and its silicon content should be nearly con- 
stant, while that for the basic open-hearth pro- 
cess should be as free as possible from silicon 
and sulphur. These limitations are very dif- 
ficult to comply with, because most of the con- 
ditions in the blast furnace which tend to re- 
strict the sulphur-content tend to raise the 
silicon-content. By relieving the blast furnace 
manager of these limitations the duplex pro- 
cess may be of service. 

The reason why the sulphur- content of the 
pig iron for the acid Bessemer process should 
be small is that this process removes none of 
this impurity. The reason why the silicon- 
content should be nearly constant is, first, that 
it is essential to the making of sound steel that 
the temperature at which the molten steel is 
cast should be exactly that aimed at; and, 


second, that variations in the silicon-content 
tend to cause variations in the temperature of 
the process, for the reason that the combus- 
tion of silicon is the chief source of heat. It 
is true that the variations in silicon are greatly 
lessened by the use of the ‘‘mixer,’’ and that 
the means of counteracting them are fairly ef- 
fective. But, though the harm which they do 
is thus lessened, it is not wholly done away 
with. If; as in the duplex process, the Besse- 
mer converter is relieved of the work of bring- 
ing the steel to the needed casting tempera- 
ture, and has only to remove the bulk of the 
silicon and carbon without reference to the 
temperature, the silicon-content of the pig iron 
becomes relatively unimportant as regards the 
Bessemer end of the process. 

The reason why the silicon-content should 
be small in pig iron for the basic open-hearth 
process is that the silica which results from 
the oxidation of the silicon corrodes the basic 
lining of the furnace, and by lessening the 
basicity of the slag, interferes with the re- 
moval of phosphorus and sulphur. The reason 
why the sulphur-content should be small is 
that the work of removing sulphur is slow and 
costly. But if the silicon of the pig iron is 
removed by a preliminary treatment in a Bes- 
semer converter, then the silicon-content of the 
pig iron from the blast furnace is a matter of 
indifference as regards the open-hearth end of 
the process, and we have already seen that it 
becomes of only minor importance for the Bes- 
semer end. 

With the silicon-content of the pig iron thus 
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made relatively unimportant, the work of de- 
sulphurizing in the blast furnace becomes eas- 
fer and more thorough, because it is freed 
from the need of simultaneously controlling the 
silicon-content. 

If we look at the matter from the point of 
view of the open-hearth process, the prelimin- 
ary desilicizing in the Bessemer converter may 
prove profitable; but whether it will prove 
more profitable than desilicizing in a regenera- 
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tively heated mixer remains to be proved. 
We naturally conjecture that, if there is but 
a moderate tendency to excessive silicon-con- 
tent the mixer treatment should be more profit- 
able, because it would imply less loss of iron 
than the preliminary Bessemerizing. But if 
the silicon-content is likely to be excessive, the 
Bessermerizing should be better, because it 
should remove the excess of silicon more eas- 

ily than the mixer. 


THE USE OF BALL BEARINGS ON 
ELECTRIC MOTORS 


CONDENSED FROM “THE ELECTRICAL REVIEW,” LONDON 


Although there are now many reliable ball 
bearings on the market, they do not seem to 
be made use of on electric motors to the ex- 
tent that one would expect when one considers 
the many advantages to be gained by their use. 
The principal advantages are as follows: 

1. Decreased Length of Machine.—Ball 
bearings are usually less than one diameter (of 
shaft) long, while ordinary bearing brasses are 
either two and a half, or in most cases, three 
diameters long, and for this reason the overall 
length of the machine can be decreased, and 
consequently a somewhat lighter machine per 
horse-power can be manufactured. 

2. No Wear on Bearings.—Owing to the ac- 
curacy to which the balls can now be made, and 
the races can be machined and to the hardness 
of the balls and races, there is practically no 
wear in these bearings. 

For this reason, these bearings seem to be 
the ideal bearing for hand-wound closed-slot 
induction motors, where the air-gap is often 
cut down as fine as 0.025 in. 

3. No Oil in Bearings.—Ball bearings 
should be filled with grease, and they will then 
run for months without any attention, whereas, 
with an ordinary bearing using oil lubrication, 
the bearings have to be inspected at frequent 
intervals to see that the oil is up to the proper 
level for the oil rings to pick up the oil. More- 
over, there is always present the trouble of 
oll creeping along the shaft into the armature. 

4. Less Starting Resistance.—Owing to the 
very small frictional losses the resistance to 
starting up of a machine fitted with ball bear- 
ings is much less than in a machine fitted with 
ordinary bearings, and consequently the cur- 
rent required to start up ls less. The coef- 
ficient of friction, unlike that of ordinary bear- 


ings, is not higher at starting than when run- 
ning at the working speed. 

5. Increased Efficiency.—Owing to the fric- 
tion in ball bearings being very small, a ma- 
chine fitted with them will give a better effic- 
iency than one fitted with the ordinary bear- 
ings, and as an increase of efficiency of only 
1 per cent. means a good deal when a machine 
is in constant use, this is rather an important 
advantage. 

The coefficient of friction for a continuously 
lubricated bearing is about 0.05, while for a 
ball bearing it is 0.0012 to 0.0018, and this is 
not affected to any extent by the size of the 
balls or the number of revolutions per minute. 

Ball bearings have been applied with great 
success to dynamos, grinding and wood-work- 
ing machinery, all of which run at high speed. 
Machines fitted with them have been running 
satisfactorily for years at 10,000 to 12,000 
r.p.m., and the same may be said of line shaft- 
ing 4 ins. to 6 ins. diameter, and running at 
500 to 1,200 r.p.m. Furthermore, these bear- 
ings have been fitted to ventilating fans of up 
to 15 tons weight, and a periphery speed of 
330 ft. per second. 

Too great stress cannot be laid upon the im- 
portance of having the balls absolutely correct 
to standard both in diameter and sphericity 
(within one ten-thousandth of an inch), as with 
hard steel balls running between hard steel 
races it is of vital importance that the load 
should be equally distributed. 

The races should be grooved and the curva- 
ture of the groove should represent the arc of a 
circle somewhat larger than that of the balls. 

Too much importance is often attached to 
the crushing load, which is apt to be mislead- 
ing, because although a ball will not absolutely 
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crush to pieces until this load is reached, it 
will, if the pressure is released at about half 
the ultimate crushing load, be found that the 
ball is in two pieces. However, with regard to 
the crushing strength of balls, it may be said, 
that all things being equal, it increases pro- 
portionately as the square of the diameter. 

With regard to the safe load on balls: from 
tests made at the Central Institute for Tech- 
nical Investigation” at New Babelsbery, the 
safe load for balls running on rounded surfaces 
= 44 d2 when d = diameter of ball in eighths 
of an inch; for plain or conical surfaces the 
load must be smaller, and should not exceed 
about one-fifth the formula value. 
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It should be borne in mind that the permis- 
sible load is related to the speed at which 


. the bearings run, and as the number of revo- 


lutions per minute is increased so must the 
load be reduced. 

The following table gives dimensions and 
safe loads at various speeds for same: 


Shaft Ball No. —Safe Load in Lbs.— 

diam. diam. of 500 1,000 2,000 4,000 

in ins. in ins. balls. r.p.m r. p. in. r. p. m. r. p. m. 
1 % 8 900 720 575 450 
1% a. 8 1,700 1,360 1,090 850 
2 5& 9 2,500 2,000 1,600 1,250 
2% % 9 3,500 2,800 2,240 1,750 
3 1 9 5,000 4,000 3,200 2,500 


HEAT STRESSES AND THE FORMATION 
| OF CRACKS 


By CARL SULZER 


CONDENSED FROM 


The question of the formation of cracks in 
{ron and steel by heat stresses has been widely 
discussed, especially in the case of steam boiler 
construction. There is frequently doubt con- 
cerning the nature of the origin and the act- 
ion of such stresses and concerning the true 
reason for the formation of the cracks. Lack- 
ing any other satisfactory explanation one is 
inclined to ascribe the cause of such occur- 
rences either to the material and its chemical 
composition or to the design of the boiler, or 
perhaps to its construction. One or the other 
of these reasons enters into a great many cases 
in a greater or less degree, but it is certain 
that cracks have formed where no known 
reason will suffice for an explanation, where 
material has failed, which fulfills all specifica- 
tions, where the design of the boiler is above 
criticism and where its construction has been 
proved excellent. l 

The object of this article is to describe one 
such case which offers a striking example of 
the formation of cracks by heat stresses, and 
for this reason it is necessary to try to explain 
more fully the action of such stresses. For this 
purpose a well-known case of crack formation 
as it occurs in cast iron might be briefly men- 
tioned. 

Let us consider the conditions during the 
casting of a double-walled cylinder. It fre- 
quently happens that while the casting is cool- 
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ing, the outer part of the mold is destroyed 
and the outer wall of the casting left partially 
uncovered, while the inner core has not been 
removed. The outer wall is thus cooled much 
more quickly than the inner one. This cool- 
ing of the outer wall causes a certain decrease 
in the length. Since the inner wall is still in 
a moldable condition it offers no satisfactory 
resistance to the premature shortening of the 
length. On account of its connection at both 
ends with the outer wall it is forced, during 
the remaining time the metal is contracting, 
to withstand a compressive stress which may 
exceed the elastic limit of the material. After 
the temperature of the outer wall approaches 
that of the atmosphere, the wall gradually 
forms a rigid frame, within which the inner 
wall, which is still hot, must cool and contract. 
Therefore, longitudinal stresses are set up in 
the latter, which, under certain conditions, 
may cause a fracture or circumferential cracks 
in the inner cylinder. 

The formation of the cracks begins as soon 
as the linear contraction within fixed points 
is equal to, or greater, than the ductility of the 
metal. The linear expansion of cast iron, due 
to a difference of temperature of 180° F., is 
usually assumed to be .001 of its length. On 
the other hand, the breaking elongation, as- 
suming a modulus of elasticity of 14,220,000 
lbs. and a mean tensile strength of about 21. 
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300 Ibs. per sq. in., and also assuming that the 
elongation is proportional up to the breaking 
point, is about .0015 of the length of the bar. 
Therefore, it is evident that in the case of 
cast iron, a fracture will occur with a decrease 
of temperature of about 270° F. 

To prove this statement, the following ex- 
periment may be performed. Heat a bar of 
cast iron, preferably in an oil bath, to about 
360° F., and place it in a rigid frame, with 
its ends fixed in position and entirely free from 
stress. The bar. will break after it has cooled 
so that its temperature has dropped from 
about 360° to about 90°. To avoid these harm- 
ful stresses, especially in large-sized steam 
cylinders, it is customary to construct the outer 
shell and the inner working cylinder separately 
and afterwards join them together by shrink- 
ing. Since the working cylinder is in contact 
with steam on both sides, it rises to a higher 
temperature than the outer shell, and so its 
connection to the outer shell must be such 
that it is free to expand in a longitudinal di- 
rection. In cases where this is not done, where 
the connection is rigid at both ends, cracks are 
formed, due to the repeated thrusts of the 
inner cylinder. Also inaccurate measurements 
in allowing for the shrinking operation are 
liable to cause the addition of longitudinal 
cracks in the outside shell. 

While cracks in cast iron, due to the con- 
ditions just stated, can usually be quickly 
seen, this is not the case with the tougher mild 
steel. There such cracks are only formed 
gradually, and frequently repeated action of 
these destructive stresses is necessary until 
finally the flexible material gives way. 


180° F., 
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The writer investigated a typical case of this 
kind, where a fire-tube boiler failed. This 
boiler has been forced far beyond its normal 
capacity for a long time. Cracks appeared in 
the boiler plate which were not due to tensile 
stresses due to steam pressure. Assuming a 
difference in temperature of between 360° and 
720° F., an elastic limit for the material for 
tension and compression of 22,000 lbs. per sq. 
in. and a modulus of elasticity of 28,400,000 
lbs., the expansion will amount to 0.00075 of 
the length. The sum of the expansion and con- 
traction (0.0015 of the length) is equal to the 
linear expansion due to the difference in tem- 
perature. Since the coeffieient of expansion of 
mild steel for the difference in temperature, 
amounts to about 0.0015 of the 
length, therefore when the difference in tem- 
perature reaches 180° F., the boiler plates are 
stressed beyond their elastic limit for tension 
or compression. A higher difference in tem- 
perature causes a corresponding excess over 
the elastic limit and a frequent repetition of 
this occurrence, without doubt, leads to the 
gradual formation of cracks. 

The question arises whether steel makers 
cannot produce boiler plate which will better 
withstand such an excessive strain. The fore- 
going facts show that a better material in the 
sense of being better able to resist such stresses 
should have a higher elastic limit or smaller 
modulus of elasticity. A decrease in the modu- 
lus of elasticity is equivalent to decreasing the 
tensile strength of a material which has a cer- 
tain ductility or percentage elongation.— 
Translated from the Zeitschrift des Vereines 
Deutscher Ingenieure.” 


AN ELECTRICAL THERMOMETER FOR MEASURING GAS-ENGINE 
TEMPERATURES 


Professors H. L. Callendar and W. E. Dalby 
described in a paper recently read before the 
Royal Society a form of platinum thermometer 
Which measures directly the temperature of 
the gas in the cylinder of a gas engine at some 
one point of the cycle. In order to avoid un- 
certain corrections, it is necessary in any at- 
tempt on this problem to employ wires fine 
enough to follow the changes of temperature 
of the gas very closely during suction and 
compression. If such a wire be employed 
under working conditions, it must be perfectly 
screened from the flame during explosion. The 
arrangement designed by the authors is such 


as to introduce the thermometer into, and 
withdraw it from, the cylinder at the proper 
instants, and to do this without making any 
change in the usual form and extent of the 
clearance surface during the time interval com- 
prising the end of compression. The thermo- 
meter itself consisted of a loop of platinum 
wire 0.001 inch in diameter and 1 inch long, 
and a compensation loop of similar wire was 
provided to eliminate the end effects arising 
from conduction to the leads. The current 
employed in measuring the change of resist- 
ance (which was practically 1 ohm for 100° 
C. rise) was about 1/200 ampere. This ther- 
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mometric arrangement was contained in a small 
valve inserted through the spindle of the ad- 
mission valve, which was bored out to receive 
it. This thermometer valve was introduced 
into the cylinder by a cam operated by a sim- 
ple gear. In order to measure the tempera- 
ture at a definite point of the cycle, a periodic 
contact-maker was inserted in the testing bat- 
tery circuit. This consisted of two cams on 
the same axle and two brushes. The shape of 
each cam was a flat spiral, which lifted the 
corresponding springy brush away from the axis 
as the shaft rotated, and the spirals each ter- 
minated with a step which allowed the brushes 
to fall suddenly. The steps were staggered in 
angle, so that the brushes fell at different in- 
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stants. As one side of the electrical contact 
was carried by one brush, and the other side 
of the contact by a projection on the second 
brush, by setting the cams initially at the 
proper angle, any desired period of contact 
could be brought about at any desired point 
of the gas-engine cycle. This method has the 
advantage that it can be applied without diffi- 
culty to any existing engine by simply making 
a special admission valve. It is absolutely nec- 
essary in such investigations that the engine 
should repeat a perfectly regular cycle at each 
explosion. No results of any value can be ob- 
tained with a hit-and-miss governor in opera- 
tion, because the conditions vary too greatly 
from stroke to stroke. 


THE ADVANTAGES OF PRODUCER GAS-FIRING 


The use of producer gas, in place of direct 
firing with coal, presents the following advan- 
tages: 

Even with the lowest grades of bituminous 
fuels a complete and practically smokeless 
combustion is obtained. 

The temperature is easily regulated and 
kept constant and the waste heat of the prod- 
ucts of combustion can be utilized for pre- 
heating the combustion air or the gas, 
whereby a considerable saving in fuel is 
effected. 

A slight excess of either air or gas can be 
used, if so desired, for obtaining an oxidizing 
or reducing flame, which is of special import- 
ance to the chemical industries. 

The material to be heated does not come 
in contact with the solid fuel or ashes. Hence, 
for instance, in using gas in a limekiln, a 
purer product will be obtained than with direct 
firing. In using producer gas under a boiler 
the life of the latter will be prolonged on ac- 
count of the purity and uniformity of the 
flame. 

Less skill is required for taking care of a 
gas-fired installation than of a direct fire. 

Producer gas-firing is especially adapted for 
central stations, as the gas produced in one 
producer, or in a battery of producers, can be 


distributed through pipes to a large number of 
furnaces. l 

Reverberatory furnaces are widely used in 
the industries for melting, glowing, roasting 
and various chemical and metallurgical opera- 
tions. Most of these furnaces, however, are 
at present still heated by direct firing, caus- 
ing a great waste of fuel. 

By providing such furnaces with producer 
gas-firing, a saving of 30% in fuel is effected. 

The manufacture of cement affords the oc- 
casion of generating high temperatures with- 
out complicated preheating apparatus, as in 
this kind of work the large amount of sensible 
heat of the incandescent clinker can be suc- 
cessfully used for preheating the air up to 
800-810° F. The air (of 800° F.), coming 
in contact with the hot gas as it leaves the 
producer, combines with the latter, generating 
a temperature of 2,070° F., the same tempera- 
ture as is obtained by coal dust firing. At 
this temperature the reaction of the cement 
formation is starting, generating heat and in- 
creasing the temperature to 2,700° F. The ad- 
vantages of producer gas for cement Kilns as 
compared to coal dust firing are: doing away 
with the expensive coal-pulverizing plant, 
cleaner finished product and 25% saving.—Dr. 
Oskar Nagel, in ‘‘Cassier’s Magazine.“ 
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THE DESIGN OF STRUTS 


By W. E. LILLY, M. A., M. A. I., D. Sc. 


CONDENSED FROM ENGINEERING“ 


The failure of the lower-chord members of 


the anchor arm in the Quebec Bridge disaster 


has drawn the attention of engineers promin- 
ently to the question of the strength of struts, 
and the present time may be considered op- 
portune for examining the principles underly- 
ing their design. 

The problem involved in the design of a 
strut is usually—given a certain load and 
length—to determine its cross-section. Now 
the cross-section involves its area and the ra- 
dius of gyration, and thus, indirectly, of its 
figure or shape, and the thickness. It is 
strange that among the many writers on struts 
but little information is given as to the rela- 
tive advantages of different figures or shapes 
of the cross-section, and scarcely any reference 
is made as to what the economic proportions 
of the thickness to the radius of gyration of 
the cross-section should be. 

The formulas in general use do not take into 
consideration the ratio to be adopted between 
these quantities. Whether the cross-section of 
the strut be solid, or of large diameter and 
small thickness, the same formulas are sup- 
posed to hold true in estimating its strength, 
and it is due rather to the eye of the designer, 
than to reasoning based on theory, that the 
proportions in common use have been arrived 
at; or, in other words, the designer assumes 
empirically some values which seem most suit- 
able under the circumstances. 

Considered from the theoretical point of 
view, there is for every strut of given length 
and load a definite area and radius of gyration, 
and thus, indirectly, a definite thickness, for 
the most economical cross-section, and any de- 
parture from these proportions involves waste 
of material. 

For instance, take the case of a hollow mild- 
steel strut of circular cross-section; if the diam- 
eter is great, and the thickness small, the 
strut fails by wrinkling of the sides or by sec- 
ondary nexure; if the diameter is small and 
the thickness great, it fails by primary flexure, 
or bending; hence it follows that for some par- 
ticular diameter and thickness it will fail 
equally by secondary or primary flexure. A 
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column, in which the length, diameter, and 
thickness are so proportioned as to obtain this 
result, is called an economic column, and the 
load it will carry for a given quantity of ma- 
terial is a maximum. 

During the past three years experiments 
have been carried out in the engineering lab- 
oratory of Trinity College, Dublin, with a view 
of determining experimentally the conditions 
under which failure takes place in a strut 
either by primary or secondary flexure, and 
thus indirectly to obtain some definite infor- 
mation of the best ratios of diameter to thick- 
ness to be adopted. A detailed description of 
the experiments, together with a proposed mod- 
ified formula for struts, was published in the 
Procedings of the Institution of Mechanical En- 
gineers, 1905, and of the Institution of Civil 
Engineers of Ireland, 1906. It was then shown 
that some remarkable wave phenomena occur 
in connection with secondary flexure, and sub- 
sequently that the analysis of the waves ad- 
mitted of being simply expressed. 

From the experiments, and also from the 
analysis, of these waves it was found that the 
wave length varied as the square root of the 
area of the cross-section. This result leads to 
the following equation for the limiting load:— 


where 
f = the limiting load in pounds per square 
inch on a column of one wave- 
length. 
F = the strength to compression of the 
material in pounds per square inch. 
K = a constant = ¥ for mild steel = 1/10 
for wrought iron. 
p = the radius of gyration of the circular 
cross-section of the column about 
a diameter. 
t = the thickness of the circular cross- 
section. 
For circular sections, which approximate to 
a solid bar, the value [ (p/t) — 0.5] should be 
used for p/t ;for the usual sections in practice 
the 0.5 is negligible. 
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The above formula with the constants as 
given applies to circular sections, further ex- 
periments on square, triangular, and other 
symmetrical figures show that the form of the 
formula is correct, the coefficient k having a 
particular value for each figure, and the values 
so far obtained indicate that the value of k is 
always greater than for the circular sections. 

The Rankine-Gordon formula for struts is: 


f 
p = P/A = xp nw ee eee (2) 
1 xc (/p) 
where 
f = about two-thirds the compressive 


strength of the material; for 
wrought fron = 36,000 Ibs. per sq. 
in. 

area of the cross-section, in square 
inches. 

c = 1/9,000 for struts with round ends. 
= 1/36,000 for struts with fixed ends. 
= length of strut, in inches. 
= radius of gyration, in inches. 

total load on strut, in pounds. 

= load per square inch on struts, in 

pounds. 


A = 


sro = 
Il 


From the inspection of this formula it will 
be noted that the following conditions are sup- 
posed to hold true, that the strength of the 
strut is proportional to its sectional area, the 
other terms being supposed constant; also that 
any arbitrary value of p can be assumed, and 
therefore any ratio of p/t without affecting the 
strength of the strut. It will be evident from 
the investigation on the effect of secondary 
flexure that these conditions do not hold true, 
and therefore the formula requires modifica- 
tion in this respect. 

Referring back now to equation (1), the 
value of f has been shown to depend on the 
deformation due to secondary flexure, and not 
upon the strength to compression of the ma- 
terial. The arbitrary constant f in the Ran- 
kine-Gordon formula thus becomes a variable, 
and, on substitution of the value obtained for 
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f in equation (1), the following modified form- 
ula is obtained: 
P F . 
P= — = —e—B . — . 
A ITK p/t+e (/) 
From a careful comparison of the published 
tests on solid columns, the value obtained for e 
is 1/4000 nearly; also from the experiments 
on secondary flexure, the deduced value of k 
for mild steel is %. 
The failure of the lower chord member of 


(3) 


the Quebec Bridge is to be attributed to the 


bad disposition of the material in the cross- 
section of the strut. If the same material had 
been distributed in the form of a stiffened 
hollow square or a circle, it would have carried 
the calculated stress with safety, although the 
factor of safety would have been small. 

The published formulas used in designing 
the compression members of the Quebec Bridge 
do not in any way take into consideration the 
figure of the cross-section of these members; 
and moreover, the forms of the formulas are 
open to criticism, not being based on the usu- 
ally-accepted theory of flexure. The values ob- 
tained from their use would certainly not 
agree with those obtained from a large range 
of experiments; within the ordinary practical 
ratios of / from 40 to 80, the values obtained 
would be fairly approximate, but their use 
could not with safety be extended beyond these 
values. 

The experimental work on which the views 
put forward in this article have been based has 
been mostly carried out on small sections; this 
has, of necessity, been the case owing to the 
small size of the testing-machine in the engi- 
neering laboratory of Trinity College, Dublin, 
and the want of a sufficient endowment for 
carrying on research work. The phenomena 
accompanying secondary flexure have a very 
great influence on the economic design of gird- 
ers, beams, struts, and other engineering struc- 
tures; and it is to be hoped that money will 
be found for carrying on research work in this 
direction. 


DEVICE FOR ILLUMINATING HARBORS 


CONDENSED FROM “THB 


An ingenious device for illuminating harbors 
and waterways has recently been patented by 
Mr. L. Dion, of Wilkesbarre, Pa. It consists 
of a cable, having connected at intervals short 
branches to which are attached incandescent 
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electric lamps fitted with reflectors which will 
concentrate the light into parallel beams as 
nearly as possible and send it upward. The 
lamp and reflector are made sufficiently buoy- 
ant so that they will maintain an upright posi- 
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DION’S “SUBAQUEOUS” 


tion. The cable thus equipped is then laid in 
the proper position in the waterway to be 
lighted up, and connected with a source of 
electric supply from shore. The illustration 
will give a clear idea of the method. The 
course of the channel will thus be marked out 
by brilliantly lighted spots on the surface of 
the water. It is a well-known fact that even 
the highest waves do not produce any disturb- 
ance a very short distance below their own 
depth. The cable with its connected lamps 
will therefore always be in practically still 
water. 

The only condition under which this system 
would seem to be unavailable would be where 
the water might be turbid. In ocean harbors 
or roadsteads there is apparently nothing in 
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the way of its successful employment, and 
this is the view taken by numerous naval and 
navigation authorities of the highest rank. 
An important feature of this system is the fact 
that it offers as good guidance in the densest 
fog as in perfectly clear weather. Fog and 
wind practically never occur together, and the 
beam of light would therefore project from 
the level surface of the water up through 
the fog. By the use of a water telescope, 
which is a tube having an observation glass 
that can be dropped beneath the surface of the 
water, or by the provision of a bullseye in- 
serted in the hull of the vessel below the 
water line, it would be possible to guide the 
ship without reference to the surface light 
on the water. 


SPECIFICATIONS FOR IRON AND FUEL" 


By RICHARD MOLDENKE, Ph. D. 


Since the relative proportions of combined 
and free carbon may in a great measure be 
controlled through the silicon, it is generally 
sufficient to specify the maximum allowable 
percentages of sulphur, phosphorus and man- 
ganese. 


Presented at the December ('07) meeting of the Amer- 
ican Society of Mechanical Engineers. 


For ordinary machinery castings (gray iron) 
the pig iron used as part of the charge should 
contain: 


Sulphur, not more than.......... 0.05% 
Phosphorus, not more than....... 0.50% 
Manganese, not more lan 0.60% 


Silicon, from 0.75% to 1.50%, as specified. 
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For malleable castings (white iron) the pig 
iron used should contain: 


Sulphur, not more than.......... 0.04 % 
Phosphorus, not more than.......0.225% 
Manganese, not more than........ 0.60% 


Silicon, from 0.75% to 1.50%, as specified. 


A variation of 10%, either way, from the 
above figures may be allowed. 

Where light castings are desired, as for 
stoves and art work, the phosphorus is speci- 
fied at 1.00% and over, and the silicon often as 
high as 3.25%. Similar specifications may be 
prepared to cover the rest of the 13 rather dis- 
tinct grades of cast iron, with their more than 
40 variations. 

To enable foundrymen unacquainted with 
the metallurgy of cast iron to buy intelligently, 
the American Society for Testing Materials, 
through its committee on specifications for 
foundry iron, prepared schedules designating 
the composition of the very deceptive but well 
known, old grade numbers. Thus Nos. 1, 2, 3 
and 4 are to contain 2.75, 2.25, 1.75 and 1.25% 
of silicon, respectively, fracture appearances 
being disregarded. Sulphur is specified at less 
than 0.035, 0.045, 0.055 and 0.065%, respect- 
ively, when estimated volumetrically, with an 
allowance of one hundredth more in case the 
gravimetric method is employed. A variation 
of 10% of silicon, either way, from the above 
figures is allowed; and the sulphur may vary 
0.02%. A deficiency of over 10% and under 
20% does not lead to rejection, but entails a 
penalty of 4% in price. This is eminently fair, 
and protects manufacturer and foundryman 
alike. 

Ordinary foundry operations require as fuel 
anthracite, coke and soft coal, while producer 
gas, natural gas and oil are employed in the 
special brass furnaces and the open-hearth for 
steel and high grade iron. Necessity for speci- 
fication is confined to bituminous coal and 
coke, and in the case of the former only the 
sulphur, and occasionally the ash, demands at- 
tention. It may be stated that no coal con- 
taining more than 2% of sulphur should be 
used in the foundry, and, preferably, the 
amount of this impurity should be limited to 
1%. Similarly, the ash should be limited to 
10%. 

The employment of coke demands closer at- 
tention to moisture, to the remaining volatile 
matter, fixed carbon, sulphur, ash and some- 
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times phosphorus. Usually, however, the sul- 
phur, ash and fixed carbon are sufficient to 
give a fair idea of the value of coke, apart 
from its physical structure, specific gravity, 
etc. The advent of by-product coke will nec- 
essitate closer attention to moisture. Bee-hive 
coke, when shipped in open cars where it ab- 
sorbs much moisture, may, through inatten- 
tion, cause the purchase of from 6 to 10 % of 
water at coke prices. 

In good coke, the amount of sulphur should 
not exceed 1.2%, not over 11% of ash and over 
86% of fixed carbon. 

Limestone to be used for fluxing should be 
as rich as possible in carbonate of lime, for 
each unit of silica transformed into slag exacts 
its equivalent of lime and coke. Oyster shells 
form a most desirable flux, and fluorspar tends 
to thin the slag. 

Use of the modern ferro-alloys will event- 
ually be limited to the richer grades. It is 
wasteful to employ a rich alloy in the cupola; 
but in the ladle, removed from the further ap- 
plication of heat, the smaller bulk of the richer 
alloy causes a smaller reduction in the tem- 
perature of the molten iron. For the present, 
specifications are not required for these alloys, 
which are made from the best material, and 
should be low in the undesirable elements, 
sulphur and phosphorus. 

In selecting scrap iron, each foundrymau 
chooses wornout or broken castings similar in 
composition to the proposed product, so that 
the addition of this scrap to the pig iron mix- 
ture does not disturb the calculations. 

Beyond the exclusion of burnt or very dirty 
metal, and of sizes so small as to cause waste 
in melting or too large to enter the charging 
door, specifications for scrap iron should be 
limited to a statement of the class of material 
wanted—machinery, malleable wheels, pipe, 
etc. 

Weak castings and castings with pin holes 
or with pockets under the skin, are indicative 
of the use of burnt metal. Three hundredths 
of 1 per cent. of oxygen in solution in the fron 
as an oxide or combination of oxides is, in the 
case of white irons, sufficient to ruin them 
completely. The excessive ‘‘skulling”’ of ladles, 
and other troubles, can be traced to this 
cause. Thus oxygen in cast iron is far more 
powerful than even sulphur; yet the action 
of the former is little understood and does not 
lend itself readily to chemical investigation. 
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FERRO-CONCRETE: ITS APPLICATIONS TO 
ENGINEERING CONSTRUCTION" 


A RESUME OF BRITISH PRACTICE 
By J. S. E. De VESIAN, M. Inst. C. E. 


The object of the present paper is to pre- 
sent some notes upon the characteristics of 
ferro- concrete and its constituent parts, to de- 
scribe briefly the principal systems employed 
in Great Britain, and to give particulars rela- 
tive to applications of the material to various 
classes of engineering construction. 


DEFINITION OF FERRO-CONCRETE. 

Ferro- concrete, Or reinforced concrete, is a 
combination of concrete and steel, in which 
the steel takes the tension stresses and the 
concrete the compression. It may rightly be 
termed a new material, conforming to laws of 
its Own. 

For instance, if a beam of concrete alone 
will extend under tension for, say, 1-10 in., a 
similar beam reinforced properly with steel 
will extend 1 in., or ten times as much, with- 
out showing signs of cracking or distress. The 
more the steel can be subdivided throughout 
the tension area of the concrete the better; or, 
in other words, small round bars are prefer- 
able to rolled sections of considerable area. 
By the suitable employment of such bars the 
designer is enabled to secure monolithic con- 
struction, in which all parts are connected ab- 
solutely without joints, and the reinforcement 
extends throughout the concrete, imparting 
the necessary resistance to tensile and other 
stresses to individual members, and by passing 
from one member to another the bars perform 
a most valuable duty by helping to distribute 
the forces over the different parts of the struc- 
ture. 

THE DURABILITY OF FERRO-CONCRETE. 

The durability of concrete need hardly be 
entered upon after the experience we have had 
from olden times. Many old works give us in- 
stances of the preserving effects that good 
concrete has on iron. 

Sewer pipes with steel reinforcements have 
been lately replaced on the Continent after 40 
years’ use, and the steel was found to be in 
good condition. As an instance, coming un- 


*Slightly condensed from a paper read before the 
Civil and Mechanical Engineers’ Society. 


der the author’s personal notice of the preser- 
vation of steel when imbedded in good con- 
crete, the case of some piles at Southampton 
may usefully be mentioned. As these piles 
were originally made too long, the tops were 
cut off and thrown upon the foreshore, where 
they have remained for more than eight years, 
being covered and uncovered by the tides four 
times a day by the double tides prevailing in 
Southampton water. Some of these stumps 
have been examined by various eminent engi- 
neers, as well as by the author, and in every 
case the steel was found to be perfect &. in. 
only below the surface, while the bars which 
had been protruding where they were cut off 
were, of course, completely rotted away. An- 
other very common example of the preserva- 
tion of steel and iron by Portland cement is 
furnished by old ships, whose bottoms have 
been coated inside with cement when built. 
In such cases the plates have always been 
found in a state of perfect preservation under 
this coating when replaced in after years on 
account of corrosion from without. 


THE SELECTION OF STEEL FOR REIN- 
FORCEMENT. 

It is very important that the steel used in 
ferro-concrete should be of suitable quality 
for its intended purpose. Most experts in this 
class of work are now agreed that mild steel 
produced by the basic open-hearth process, 
with a tensile strength of from 28 tons per sq. 
in. to 32 tons per sq. in., and an elongation of 
20% in a length of 8 ins., is the best for 
general employment. High-carbon steel is 
unsuitable, as is also any metal of variable 
quality, such as some kinds of Bessemer steel. 
Apart from the fact that high-carbon steel 
is apt to break unless bent with great care 
after suitable heat treatment, there is no econ- 
omy in such metal because, as its coefficient 
of elasticity is not higher than the coefficient 
for mild steel, the higher elastic limit cannot 
be utilized fully without causing excessive 
stresses in the surrounding concrete, resulting 
in the cracking of the material and the conse- 
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quent corrosion of the metal. It is immaie- 
rial what form of steel takes, but, of course, 
the most economical form, and the easiest to 
arrange, is the round bar. This section can 
be obtained from many different works of the 
requisite quality, and at competitive prices. 
Some patentees advocate special bars squeezed 
into various forms, or twisted, with the idea 
of giving a greater hold on the concrete. Cor- 
rugated bars of several different shapes are 
sometimes recommended by makers in this and 
other countries, on the ground that the steps 
Or indentations so formed give an absolute 
mechanical bond, in addition to the natural 
adhesion between the concrete and the metal. 


In the Hennebique system nothing but the 
round bar is used for tension members. Flat 
steel is used for the stirrups to resist the 
shearing forces. The adhesion of concrete to 
steel, which is an undoubted factor, is ignored. 
The bars are always flattened and opened at 
the ends to form a secure anchorage. The 
adhesion varies from 200 lbs. per sq. in. to 570 
Ibs. per sq. in. of surface in contact, so that as 
long lengths of steel are buried in the mate- 
rial there would be, as a rule, more than ample 
adhesion even if the bars were perfectly 
straight and not anchored into the concrete 
at all. Moreover, in the Hennebique stytem, 
even in the most straightforward beams and 
floor slabs, at least half the bars are bent up- 
wards from the points of contraflexion and 
carried over the supports. The polygonal 
form so obtained insures the most secure an- 
chorage possible. 


PORTLAND CEMENT. 


The quality of Portland cement used in 
ferro-concrete is of the greatest importance. 
The author prefers cement of the finest grind- 
ing, giving not more than a 20% residue on a 
180 x 180-mesh sieve. The fineness of grind- 
ing after calcination is not a very conclusive 
test by itself. It would be better to have evi- 
dence of a very intimate mixing of the chalk 
and clay before calcination, but such a test 
would be very difficult to supervise, and in 
practice the best one can do is to see that the 
cement is delivered to the requisite fineness. 
The permissible expansion specified by the 
author under the Le Chatelier test is only half 
of that allowed by the British standard speci- 
fication—viz., 6mm. and 3mm. fresh or seven 
days old. The time of setting should be from 
50 to 90 minutes initial, and from 7 to 9 
hours final. 

Test blocks 4 ins. cube are required to stand 
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the compressive stress of 600 Ibs. per sq. in. 
at the age of 28 days. 


SAND. 


The sand to be used for cement mortar and 
concrete is specified by the author to be sharp 
and coarse, of all sizes from \% in. downwards, 
and to be washed perfectly free from all traces 
of chalk, lime, clay or earthy matter. Sand 
of even size like “standard” sand is undesir- 
able. 

AGGREGATES. 


The aggregate for the concrete should con- 
sist of the hardest local stone obtainable other 
than limestone, which is not admissible owing 
to its disintegrating under heat. Brick, cin- 
der, coke breeze or slag concretes should be 
avoided for reinforced concrete work, as the 
concretes made with such materials are porous, 
or, as in the case of many slags, corrosive, 
owing to the sulphates and similar impurities 
in the material itself. Judging a slag from a 
chemically pure sample is not safe, for, as the 
nature of the charges in the furnaces vary, the 
slag from the same ironworks may not be of 
the same quality for many hours together. 

In the choice of stone, a rounded shingle 
or gravel of hard stone is preferable to broken 
stones, as so many stones have a flaky cleav- 
age, and the rounded pebbles make a more 
even and sounder concrete than these flaky 
pieces owing to the ease with which the sand 
and cement can fill the voids. 

For ferro-concrete construction the author 
is in the habit of specifying that the aggregate 
shall be of all sizes from % in. down to % in. 
As in the case of sand, it is highly important 
that the aggregate should be perfectly free 
from earthy matter of any kind. 


PROPORTIONS OF CONCRETE. 

The proportions of the materials for ferro- 
concrete necessarily vary with the character 
of the work to be executed. 

In all engineering construction strength and 
durability are the most important considera- 
tions, but it is very often necessary, as in the 
case of pipes, reservoirs and marine construc- 
tions, to pay special attention to the question 
of impermeability. For resistance to fire it 
is well known that iron and steel are ade- 
quately protected when imbedded in good 
stone or gravel concrete. 

The voids in the sand should be ascertained 
by filling a receptacle with perfectly dry sand, 
and measuring the amount of water it is pos- 
sible to add without overflowing; then it is 
easy to calculate the voids as a percentage of 
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the sand. The percentage of voids in the ag- 
gregate can be determined in a similar man- 
ner. As the proportion of voids differs very 
much with the class of sand and stone, and the 
size and shape of the particles, it is desirable 
to test the percentage of the voids before ar- 
ranging the exact mixture to be used in any 
work. The practice of using Thames ballast 
without separating the sand and pebbles may 
do for rough concrete work, but must never 
be followed in ferro-concrete construction, as 
it would lead to unsatisfactory results. 

The average mixture adopted in ferro-con- 
crete construction is as follows: 

Portland cement, 672 Ibs. 

Sharp sand, 13% cu. ft. 

Washed gravel, 27 cu. ft. 

These quantities when properly rammed 
yield about 31 cu. ft. of concrete. 


CONCRETE MIXING. 


The proper mixing of the concrete is of the 
greatest importance, and as good concrete may 
be improved 100% in strength by thorough 
mixing, it is preferable to employ a good ma- 
chine mixer than to attempt to do this work 
by hand. The machine is certain to do it all 
alike, whereas no workman, however much he 
is looked after, can perform the operation so 
effectively. The concrete mixture should be 
just plastic, and must always be well rammed. 


FIRE RESISTANCE. 


Brick and coke concrete should: not be used 
as aggregates in ferro-concrete. These ma- 
terials make a concrete that is far too weak to 
withstand compressive and tensile stresses, 
and they make porous concrete, which exposes 
the metal to risk of corrosion. 

Numerous experimental tests and actual 
conflagrations have demonstrated the security 
of ferro-concrete against the effects of fire. 

A fire and water test was made on July 9, 
1904, on a ferro-concrete chamber 5 ft. 8 ins. 
long by 6 ft. wide by 4 ft. 4 ins. high, two of 
the walls being 4 ins. thick, the other two 6 
ins. thick, and covered by a flat roof 4 ins. 
thick. From the middle of the slab projected 
a ferro-concrete beam 4 ins. wide by 6 ins. 
deep, unsupported at either end. The top of 
the chamber was loaded with bricks and stones 
to 336 lbs. per sq. ft. over the whole area. 
Next to one of the 4-in. walls an enclosure 
with 4%-in. brick walls was built with a win- 
dow and a doorway, and covered with a plain 
concrete roof. The object of this enclosure 
was to ascertain what increase of temperature 
would take place in a room divided by a thin 
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ferro-concrete wall from another room in 
which a violent fire was raging. 

At 11 a. m. on the day of the test a fire 
of wood and tar barrels was lighted under the 
chamber, and kept burning for two and a half 
hours, smoke and gases of combustion escap- 
ing through two square openings left near the 
roof. After this fire had been burning for 
some time the temperature reached 1,500° 
Fahr., but in the adjoining enclosure the tem- 
perature only rose 8° Fahr. 

After two and a half hours jets of water 
were played on the outside and inside of the 
chamber. The concrete was then cut into with 
cold chisels and found to be as hard as it was 
before the test. The stability of the structure 
was not impaired in the least. 

In the great Baltimore fire in America a 
ferro-concrete building with brick outer walls 
stood alone after the conflagration had ceased, 
and tests made on the floors gave even better 
results than when handed over originally to 
the client. The brick walls had fallen to a 
great extent, but the ferro-concrete was intact 
and uninjured. 

Several similar instances giving equally 
good results have occurred on the Continent. 


METHOD OF CALCULATION. 

Up to a certain point the calculations neces- 
sary for the design of ferro-concrete are the 
same as those employed in the case of all 
other structural materials. When the forces 
have been determined for all the members of 
any particular structure, the cross-sectional 
area of the concrete may be made sufficient to 
resist the compression stresses with or without 
the help of steel as reinforcement, and a proper 
proportion added of steel in tension areas. 
The shearing forces are provided for by plac- 
ing auxillary reinforcement in such a manner 
as to relieve the concrete from forces tending 
to rupture it in vertical, horizontal, or diag- 
Onal directions, and to form a link between 
the compression and tension portions of the 
construction. 

It is very easy to settle the cross-sectional 
area of concrete for resisting compression in 
any member, but when we come to add steel, 
whether for resisting compression or tension, 
difficulties and complications at once arise 
from the fact that the modulus of elasticity of 
concrete is variable. The modulus of elastic- 
ity is fairly constant for the type of steel used 
in reinforced concrete, but the modulus of 
elasticity of the concrete may vary from, say, 
500,000 Ibs. per sq. in. to 4,000,000 Ibs. per 
sq. in., according to the quality of the cement, 
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sand and aggregate, the proportions of the 
mixture, the manner in which it is treated by 
workmen, the amount of water used, and the 
age of the material. 

The trouble is further increased by the fact 
which has been proved by the tests of many 
experimenters such as Prof. Bach and M. Con- 
sidere on the Continent, and Profs. Hatt and 
Talbot in America, that the modulus of elas- 
ticity of concrete varies with the stress to 
which it Is subjected, so altogether we have 
no less than six different causes which may af- 
fect the modulus of elasticity of concrete. To 
use the words of an American author, Mr. A. 
W. Buel, concerning the numerous theories in 
existence, while some of these theories are 


deduced from a few experiments, others are- 


entirely theoretical, and none are fully dem- 
onstrated to be absolutely true.“ 

The allowable stresses taken by the author 
and his colleagues are as follows: 

Steel in compression, 14,000 lbs. per sq. in. 
17,000 lbs. per sq. in. 

Steel in compression, 14,000 lbs. per sqq. in. 
to 17,000 Ibs. per sq. in. 

Concrete in tension, nil. 

Concrete in compression, 340 lbs. per sq. in. 
to 400 lbs. per sd. in. 

Concrete in shear, nil. 

Adhesion of concrete to steel, nil. 

These stresses are far more conservative 
than those recommended by most authorities, 
but bearing in mind the various causes which 
may operate in actual construction to reduce 
the theoretical resistance of ferro-concrete, the 
author does not consider any increase would 
be desirable. 

RELATIVE ECONOMY OF FERRO-CON- 

CRETE. 

A few figures will show that the combina- 
tion of steel with concrete must be economi- 
cal if properly done. The cost of a cubic foot 
of steel weighing, say, 490 lbs., at £8 10s. per 
ton, is approximately 37.2s., and the cost of a 
cubic foot of concrete at, say, £1 per cubic 
yard, is 0.748. So volume for volume steel 
costs fifty times as much as concrete. The 
safe load on steel in compression may be, say, 
15,000 lbs. per sq. in., and the safe load on 
concrete in compression, say, 500 Ibs. per sq. 
in. This means that for equal areas steel 
will carry thirty times as much as concrete. 
The safe load on steel in tension being taken 
at 15,000 lbs. per sq. in., and the safe load on 
concrete in tension at, say, 50 Ibs. per sq. in., 
the result is that for equal areas steel will 
carry 300 times as much as concrete. 
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Thus we find that concrete in compression 
costs only 30-50, or 3-5 as much as steel, while 
concrete in tension would cost 300-50, or six 
times as much as steel. 

In ferro-concrete beams something must be 
put down for the concrete in tension whose 
resistance is not considered, but a great deal 
of expensive labor is required for preparing 
steelwork for use, and this costs more than 
the cheap labor which suffices for dealing with 
the concrete and plain steel bars of which 
ferro-concrete is composed. 

It will be understood that the figures given 
are intended merely to illustrate in a rather 
rough-and-ready way the economic advantage 
of ferro-concrete over structural steel. The 
actual saving to be effected in any given case 
depends very much upon the market prices of 
materials and the locality where the work is to 
be executed. An example is the case of a 
highway erected last year over the river Suir, 
at Waterford, at a cost of £8,000, compared 
with over £20,000, the estimated cost of a 
steel structure, as stated by the engineer. This 
is perhaps an exceptionally favorable case, but 
it shows the possibilities of the new system of 
construction. 

There is very little difference between the 
cost of timber and ferro-concrete structures 
such as wharves, quays and jetties, but the 
superior durability and strength of ferro-con- 
crete, and the fact that it is immune from the 
attacks of destructive sea-worms, renders that 
material far cheaper in the long run, espe- 
cially when used for marine work. In London 
and othep cities, where the saving in annual 
unkeep, charges for painting, etc., are most 
important factors in favor of the use of ferro- 
concrete in such works as bridges, piers, etc., 
local regulations demand that walls made of 
it shall be as thick as ordinary brick walls; 
consequently there is no chance of effecting a 
saving by its use. 

Fortunately, more reasonable counsels pre- 
vail in many parts of the country, and rail- 
way companies, who are exempt from ordinary 
building laws, have been able to employ ferro- 
concrete with much advantage and economy in 
the erection of goods stations, warehouses and 
other buildings. Government departments 
being also free from similar restrictions, have 
been able to make a considerable saving by 
the adoption of ferro-concrete, as testified by 
the answers to recent questions in Parliament, 
when it was stated that the cost of ferro-con- 
crete structures recently erected was approxi- 
mately 20% cheaper than brick construction. 
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SYSTEMS OF REINFORCED CONCRETE. 

There are in Great Britain several systems 
of reinforced concrete, the best known being 
the Coignet armored concrete, the Considére 
spiralled and armored concrete, the expanded 
metal system of steel and concrete, the in- 
dented steel bar system of reinforced concrete, 
the trussed concrete steel and the Wells. 

The expanded metal system imported some 
years ago from the United States has not been 
developed as a complete method of reinforced 
concrete construction, although the special 
form of metal network made by the company 
has been largely used for reinforcing concrete 
floors, partitions, walls, tanks, conduits and 
various structural details. The five systems in 
question and the Hennebique system all pos- 
sess distinctive features, but are alike in the 
respect that steel bars of different forms are 
used with the object of reinforcing concrete 
against tensile, compressive and shearing 
forces. 

BRIDGES. 

Ferro-concrete girder bridges need not be 
discussed at length, because their essential 
parts are main and secondary beams, slabs, 
piers and walls designed on the principles al- 
ready described. Still, although the design of 
the separate members may appear to be a very 
simple thing, it is not by any means an easy 
task to satisfactorily design a complete 
bridge. 

Ferro-concrete arch bridges represent a 
special class of design, but when the lines of 
resultant pressures and the stresses in the arch 
ribs have been determined in the usual way, 
the bars and stirrups reinforcing the concrete 
against tension, compression and shear are ar- 
ranged in the same general way that has al- 
ready been described. 

' PILES. 

One of the most interesting uses of rein- 
forced concrete is for the construction of 
ferro-concrete piles. The fact that a baulk of 
concrete 60 ft. to 70 ft. long with some steel 
rods in it can be carried about like a piece of 
wood and driven through the hardest strata is 
wonderful. 

A 14 x 14-in. ferro- concrete pile will in 
practice comfortably carry 65 tons to 75 tons 
with a large factor of safety. The use of these 
piles, therefore, becomes highly economical, 
as their number is necessarily far fewer than 
if timber were used, although foot for foot 
pitch pine may be the cheaper material, un- 
less the length required is great. They are 
quite unaffected by sea water, are proof against 
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the attack of sea worms, and can be driven 
through harder ground than any timber piles. 
That concrete is capable of standing great vi- 
brations is proved by ferro-concrete piles, 
Which have to stand about as severe a test in 
this direction as it is possible to conceive. The 
author has known of piles receiving upwards 
of 10,000 blows from a 2-ton monkey with- 
out damage. The weight of the monkey used 
with ferro-concrete piles should not be less 
than 2 tons, and should increase with the 
weight of the pile. As ferro-concrete piles are 
much heavier than timber, the blows of a 
light monkey would be ineffective for driving, 
and would tend to smash the head. 

Piles of this kind have been extensively used 


in the foundations of bridges, wharves, quays, 


piers, jetties, reservoirs and buildings of all 
kinds. 
PRACTICAL CONSTRUCTION. 

Every ferro-concrete construction derives its 
value not only from. the proper distribution 
and quality of its component parts, but also 
from the care which is exercised during its 
execution. 

A good deal depends on the design, con- 
struction and erection of the molds, centering 
and shuttering. Contractors who take up 
ferro-concrete work for the first time must 
certainly be prepared to face a considerable 
outlay in timber for molds and accessories, 
but by careful attention to details they will 
be able to arrange matters so that the timber 
may be used over and over again. 

All molds, centering and shuttering must be 
of well-seasoned timber, not liable to shrink 
or twist when exposed to the weather; they 
must have close joints so as to prevent leak- 
age, and be of sufficient strength for support- 
ing the weight of the materials and the im- 
pact of depositing and ramming the concrete 
without appreciable deflection. 

Column molds should be made with one side 
open so that concrete can be deposited and 
rammed in layers of not more than 2 ins. 
thick, and the open side gradually closed up 
as the layers are finished by nailing boards 
across. In molding columns the vertical bars 
are first secured in position with the steel 
links threaded over them, tied up at a suit- 
able height to leave a clear space for ram- 
ming. As the successive layers are deposited 
the links are lowered set by set, and so on until 
the column is finished. This insures all the 
concrete being of uniform consistency, where- 
as in columns with vertical or other lateral 
reinforcement which has to be fixed in place 
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before any concrete is deposited, the molds 
have to be formed with all sides fixed, and 
the concrete is poured in from the top and 
poked into place as well as possible by long 
rods. Besides the risk that pieces of wood, 
shavings, and other foreign materials may be 
accidentally dropped into the molds without 
being noticed, there is always the probability 
of voids, and the consistency of the concrete 
varies, the tendency being for stones to settle 
to the bottom and for the sand and cement to 
come to the top. The result may be that the 
actual strength of columns so molded is far 
less than the strength contemplated by the 
designer. When closed molds of this kind 
are used an inspection hole at the foot should 
be provided so that the foreman may see that 
no foreign material is present before concret- 
ing is started. 

Beam models should be made so that 
the sides can be taken off before the 
bottoms are removed, so permitting air to get 
at the concrete and assist the hardening 
process. 

Molds and centering of all kinds must be 
adequately supported and braced to guard 
against movement in any direction. 

Extreme caution must be observed in re- 
moving the molds and centering. The sup- 
ports must not be moved until it has been 
decided by some qualified and duly authorized 
person that the concrete has sufficiently set. 
Neglect of these precautions has been respons- 
ible for several serious mishaps on the Con- 
tinent and in America, and the author fears 
that similar accidents will take place in this 
country if too much confidence is reposed in 
contractors lacking experience in reinforced 
concrete work, especially if not responsible to 
the designer. 

Another important thing is that no load of 
any kind should be placed on green beams, 
deckings or floors, but in exceptional cases 
where it is imperative to do so the construc- 
tion must be strongly propped up in order to 
throw the whole weight on the temporary sup- 
ports, so that no fraction of it shall be borne 
by the ferro-concrete. 

All bars used for reinforcement must be 
free from oil and paint, but if rusty the ad- 
hesion of the concrete will be better than if 
the bars were perfectly clean and bright. The 
reason is that the oxide of iron combines 
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chemically with the cement, forming a pro- 
tective covering of ferrite of calcium. 

No welds must be made in any of the bars, 
and most bending should be done cold by the 
gradual application of force. 

All the bars and stirrups must be laid and 
secured in tne correct positions shown by the 
working drawings. Particular attention must 
be given to see that the stirrups are in actual 
contact with the main bars. 

When the reinforcement has been laid out 
and fixed it should be carefully inspected by 
a responsible person to make sure that the 
intentions of the designer have been complied 
with in every respect. Too much care cannot 
be brought to bear on this point. 

Concrete must be deposited as soon as pos- 
sible after mixing. It is desirable that all 
concrete made shall be used up before sus- 
pending work, even for a short time. The 
balance of any batch not so used should be 
thrown away. After it has once commenced 
to set, the concrete must be protected from 
shocks and vibration, which interfere with 
proper setting. These are points to which very 
particular attention should be paid by some 
one in authority. 

When the construction of beams, deckings 
or floors has to be interrupted before comple- 
tion, the edges must be roughened with a cut- 
ting tool and thoroughly cleansed from all 
foreign matter before work is resumed on it. 
Cement grout must then be poured on the sur- 
face of the edge before the concreting opera- 
tion is resumed, and special care should be 
taken to ram the fresh concrete as hard as 
possible on to the old work. The proper place 
for stopping concreting should always be de- 
cided by the resident engineer or some compe- 
tent person. 

Fresh concrete work should be freely 
watered for several days or if this cannot be 
done it should be kept in a moist state. This 
precaution is imperative when the work is ex- 
posed to heat. 

The foregoing notes embody some of the 
chief points requiring careful and constant 
attention on the part of resident engineers, 
contractors and foremen, and they are suffit . 
cient to show that the rough-and-ready way 
in which mass concrete is treated for ordinary 
structural work cannot be followed with im- 
punity in ferro-concrete construction. 
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THE DESIGN OF WATER RESISTANCES 


FROM “THE ELECTRICAL ENGINEER.“ (LONDON) 


In testing large generators, especially alter- 
nators, it is often necessary to employ water 
resistances, and Herr Carl Richter in a recent 
number of Elektrotechnik und Maschinenbau“ 
gives some useful notes on their correct design 
and dimensioning. The resistances often take 
the form of one or more casks filled with 
water and having metal electrodes dipping 
into them. Such resistances are cheaper than 
wire ones, and are especially suitable for al- 
ternating currents, as no reactive E.M.F.’s are 
set up in them. The specific resistance of pure 
water is extremely high (about 107 ohms per 
meter length and one square millimeter sec- 
tion), so that very high voltages can be dealt 
with in moderate-sized vessels. Except in 
cases where water is scarce, it is more con- 
venient to arrange for a constant flow of water 
through the resistance, so as to keep below the 
boiling point, than to allow the energy to be 
dissipated in the form of steam. Experiment 
has shown that at ordinary temperatures and 
using wooden vessels the heat radiated is neg- 
ligible compared with that generated, so that 
a fairly definite idea of the flow of water re- 
quired to keep the temperature to any desired 
value can be obtained from theoretic considera- 
tions alone. The following table shows the sup- 
ply of water necessary when 1,000 KW. is 
being dissipated if the temperature rise is lim- 
ited so as to be below the boiling point to a 
greater or less extent: 


WATER KEPT BELOW BOILING POINT. 


Difference between 


temperature Necessary water 


reached and tem- supply in 
perature of supply gallons per 
water. minute. 
10° C 318 
20 159 
30 106 
40 79.5 
50 63.5 
60 53 
70 45.2 
80 39.7 
90 35.2 


If the water is allowed to boil, from 5 to5% 
gals. per min. will be required. 
In deciding the size of vessel and the dis- 


tance apart of the electrodes for a given volt- 
age and current, it is necessary to know the 
specific resistance of water at various tempera- 
tures and also the minimum area of electrode 
surface for each ampere passing. These values 
are approximately as follows: 


Temp. in degs. C......... 30 50 70 85 
Avg. Megohms resistance of 

water per sq. mm. section 

in 1 m. length.......... 38 28.5 23 20 
Area of electrode per ampere 

in sq. r 4 SS 2 3.7 6.3 10 


In deciding the distance required between 

the electrodes for a given voltage—i. e., the ef- 
volts 

fective resistance r = 

amperes 
specific resistance of the water and the method 
in which the current spreads out between the 
electrodes must be allowed for. In fact, 

r= (l/f) x ox K, 

where 1 = distance between electrodes in centi- 
menters; f = area of one face of an electrode 
in square centimeters; o = specific resistance 
of the water in ohms per centimeter cube; K 
= a variable depending on the shape of the 
vessel. 

By making certain assumptions it can be 
shown that for rectangular vessels of width S 
and depth H, into which two electrodes each 
of width s dip to a depth h, the approximate 
value of K is [sh + (Hs — Sh)] log (Hs/Sh), 
and for the special case of H = 1, S = 1, 8 
= .5, the values of K for various depths h are 


—both the 


as follows: 
h= 1 8 .6 4 2 11 .. 05 005 
K = 693 629 544 446 305 201 129 023 


Assuming a current density of .1 ampere per 
square centimeter and a specific resistance of 
2,000 ohms per centimeter (20 megohms per 
meter and square millimeter), with K = .6 
the distances required between the electrodes 
for various voltages are as follows: 

Volts = 
1,000 2,000 4,000 10,000 20,000 30,000 
Distance between electrodes in cm. 
= 8.3 16.6 33.2 83 166 249 

If the resistance is to be used for varying the 
load, it must be possible (1) to increase the 
distance between the electrodes, or (2) to vary 
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the depth immersed, or (3) to alter both dis- 
tance apart and depth immersed simultan- 
eously. 

If the distance alone is varied, it must be 
done in proportion to the load—i. e., for one- 
quarter the load the distances must be four 
times as great as those given above. If the 
immersed depth is altered, care must be taken 
to avoid even increasing the current density 
above the allowable value, and for deciding this 
point the values given above for the variation 
of K with h will be found useful. In practice 
the minimum dimensions will be attained if 
distance and immersed depth are both varied 
simultaneously in such a way that the current 
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density always has the maximum allowable 
value. Since i 
r = (l/f) o K 

and Current = volts/r = volts + [(1/f) o K], 
.:. Current density = current - f = volts - lo K. 

. . If, for given volts, the current density is 
to remain constant while the actual current 
varies, the product 1 x K must be made a con- 
stant. On this basis the distance required be- 
tween the electrodes in order to reduce the 
load to one-quarter of its full value, instead of 
being four times the full-load distance, works 
out at only 2.1 times the full-load distance, 
making the same assumptions for specific re- 
sistance, current density and s/S as above. 


DETINNING SCRAP 


Apart from the prospecting of new ore de- 
posits, other sources are being drawn on to 
their full extent for the production of tin. 
In this connection a most interesting field of 
investigation is the recovery of tin from tin- 
plate scrap. Considerable scientific work has, 
therefore, been done to improve the methods of 
tin recovery. That this research has an im- 
portant commercial aspect will be realized on 
a study of the figures relating to canning in- 
dustries. The Swiss industries consume 70,- 
000,000 tins annually, France uses 80,000,000 
tins, the United States 700,000,000, besides 
large consumptions in other parts of the world. 
These figures indicate that there is a consid- 
erable product for the extraction of tin. 

The scrap must be first cleaned by roasting 
or a caustic soda bath. It is also necessary 
to free it from solder. The industry must be 
one essentially in which large quantities of 
the raw material are assured. On the aver- 
age, the tin in the scrap may be taken as 30% 
to 4% and if recovery is well managed the loss 
does not exceed 10% to 15%. Mr. G. Crudo, 
in a recent number of ‘‘Rasegna Hineraria,“ 
explains the methods used for extraction, which 
are based upon electrolysis. One method is 
based upon the property of hydrochloric acid 
to dissolve tin and transform it into stannous 
chloride, from which the tin can be extracted 
by electrolysis. The more commonly employed 
method is that based upon the use of a caustic 


soda solution, with or without oxidizing agents. 
The detinning tanks are generally made of 
iron plates communicating with the negative 
pole of a dynamo. The scrap, placed in suit- 
able baskets, is immersed in the liquid and 
communicates with the positive pole. The requl- 
site electric energy is not great, as with 10 
KW. to 12 KW., working night and day, 10 
to 12 tons of scrap can be treated and 200 
kg. to 300 kg. of tin collected in 24 hours. 

The strength of the caustic solution varies 
from 10% to 20% sodium hydroxide. 

The product is not the purest tin, as the 
electrolytic production causes contamination 
by iron, as much as 3% of impurity sometimes 
being present, and it is only by special care 
that a purer product can be obtained. The 
spongy tin from the tanks is dessicated in 
hydro-extractors and the material compressed 
after mixing the metallic dust with molasses. 
The blocks are dried in the air and melted in 
a crucible in presence of tar. Thus the tin 
can be melted without appreciable loss, though 
the standard rarely exceeds 97% to 98%, and 
sometimes it is only 94% to 95%. The chief 
impurity is lead, which has not any noxious 
effect when the tin is intended for bronze or 
soldering alloys. To obtain purer metal the 
liquation process must be employed. The iron 
from the scrap is useful to the iron worker, 
owing to its malleability—Australian ‘‘Mining 
Standard.“ 
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THE ELECTRO-THERMIC PRODUCTION OF 
IRON AND STEEL 


By JOSEPH W. RICHARDS, Ph. D. 


FROM THE JOURNAL OF THE FRANKLIN INSTITUTE” 


minutes. Since a kilogram of melted steel 
contains at least 300 calories, and one of 


The electro-thermic metallurgy of iron has 
to do with two different problems. 


1. The electro-thermic production of steel. 

2. The electro-thermic reduction of iron ores. 

Speaking chronologically, iron ores were re- 
duced first to wrought-iron, and from wrought- 
iron steel was made by cementation in red-hot 
carbon. Afterwards iron ore was reduced in 


melted wrought iron 350 calories, the heat im- 
parted by the current was— 
1.6 H P., 15 min. = 300 x 0.5 = 150 calories. 
13 HP., 20 min. = 350 x 2.7 = 9465 calories. 
Since one HP.-hour = 642 calories, the full 
equivalent of the power used in the two cases 


blast furnaces to pig iron, which was either was— 
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FIG. 1. THE 1,000-HP. INDUCTION FURNACE AT VOELKLINGEN. 


used itself in the arts, or served as the basis 
of production of wrought iron by the puddling 
processes, or steel in the crucible. 

The development of the electro-thermic pro- 
duction of steel dates from the experiments of 
Siemens, in 1880, who attempted to use a com- 
bined arc-resistance furnace for melting down 
steel. In this case the material to be melted, 
held in a plumbago crucible, formed one pole 
and a water-cooled copper conductor the other 
pole. The arc between the two furnished the 
chief resistance and source of heat energy. 
The material to be melted, by its broken struc- 
ture, poor contacts between the pieces and 
with the crucible, formed the smaller part of 
the resistance. With 1.6 HP., 500 grams of 
steel were melted in fifteen minutes; with 13 
HP., 2,700 grams of wrought iron in twenty 
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1.6 HP., 15 min. = 642 x 0.4 = 257 calories. 
Thermal efficiency 

= 150/257 = 0.584 = 58.4%. 

13 HP., 20 min. = 642 x 4.3 = 2,761 calories. 
Thermal efficiency 

= 945/2,761 = 0.342 = 34.2%. 

While these efficiencies do not appear at 
first sight high, yet when they are compared 
with the efficiences of 3 to 5% of the heating 
power of the fuel put into the steel while melt- 
ing it by coke in a crucible set in a melting 
hole, the difference is striking. 

The commercial question at once arises: 
Why was Siemen’s method not profitable on a 
large scale? The answer is to be found in the 
imperfection of the furnace and not in its in- 
efficiency. The water-cooled copper electrode 
was dangerous, for it quickly wore through. 
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The means of regulating the current was not 
very good, causing great fluctuations in the 
current passing. The crucible itself became 
highly heated by the current passing through 
its walls and lasted but a short time. The 
steel absorbed both carbon and silicon from 
the crucible, and copper from the other elec- 
trode, and was thus changed in composition. 
The whole operation and apparatus was con- 
ceived on too small a scale. The efficiency, 
however, so far as the operation went and 
while it lasted was not bad; power expended 
at the rate of 585 kilowatt-hours per metric 
ton of steel melted, while 350 are theoretically 
necessary. 

The induction furnace was the first to be 
commercially successful in producing steel. 
The furnace is a transformer with a secondary 
of one turn, which latter is a groove filled with 
the material to be melted. The lining of the 
furnace—the sides of the groove—were first 
made of silica, but later of magnesia; the lat- 
ter was most durable. The induced current 
generates heat by overcoming the resistance 
alone of the material to be melted. There is 
no arc, no electrodes, no movable crucible. The 
furnace may be placed on trunnions so that it 
can be poured. 

There is only one determination published of 
the resistivity of molten iron; it is stated by 
Gin to be 0.0002 ohm per cu. cm. The resist- 
ance of a circular or other shaped closed 
groove containing melted fron can therefore 
be calculated roughly. In an induction fur- 
nace the amperes in the secondary of one turn 
will be those in the primary circuit multiplied 
by the number of turns, less losses due to 
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magnetic leakage. The energy generated in 
the iron will be as its resistance multiplied by 
the square of the amperes passing: 

Q = RA? = [ (r x 1) + 8] 2, 
but the weight of iron is 

W = l 8/g, 
Therefore heating effects per unit of weight of 
iron 

Q/W = g A?2/S2. 

From this we see that the rate at which energy 
is delivered to each unit weight of iron varies, 
for one thing, inversely as the square of the 
cross-section of the metal in the groove. 

The Kjellin furnace first installed at Gy- 
singe, Sweden, in February, 1900, held only 
80 kilograms of steel, and with a 78-KW. 
dynamo produced 270 kgs. of steel in twenty- 
four hours. In November, 1900, a furnace 
holding 180 kgs. was built, and with 58 KW. 
of electric energy made 600 to .00 kgs. of 
steel per day. Next a furnace holding 1,800 
kgs. of steel was built, run by a 300-HP. tur- 
bine directly driving a dynamo giving 3,000 
volts on the primary windings of the furnace. 
This furnace is still in operation, making 5,000 
kgs. of steel per day. Another furnace has 
been built and is now running, operated by 
165 KW. of current, holding 1,350 kgs. of 
steel, and turning out from pig iron and scrap, 
charged cold, five tons of steel per day, and 
when using melted pig iron six tons. 

The American Electric Furnace Co., which 
builds the Colby and Kjellin electric furnaces 
in this country, is now supplying steel melters 
with induction furnaces varying from 25 Ibs. 
of steel capacity, requiring 10 KW., up to 18,- 
500 Ibs. capacity, requiring 736 KW. (1,000 


FIG. 2. TOP VIEW OF VOELKLINGEN 1,000-HP. FURNACE, SHOWING COVERE 


D GROOVE CON- 


TAINING THE MELTED METAL. 
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FIG. 3. BACK VIEW OF VOELKLINGEN FURNACE, SHOWING TILTING MECHANISM. 


HP.). The latter furnace melts 80,000 lbs. of 
steel in twenty-four hours, with an expendi- 
ture of 600 kilowatt-hours per ton of steel if 
charges are put in cold, and 500 kilowatt-hours 
per ton with melted pig iron forming one-third 
of the charge. A furnace on the same prin- 
ciple to melt charges of 150 tons is now in 
course of construction at the Roechling Iron 
Works, Voelklingen, Germany. 

Taking the above figures, it will be seen 
that the induction furnace is attaining a high 
degree of thermal and metallurgical efficiency. 
The waste during melting in the induction 
furnace is only 2.5%, whereas it is some 5% 
in open-hearth practice. 

Taking the data given for the output of 
Kjellin furnaces of increasing sizes, the net 
thermal efficiencies are as follows: 

One kilogram of melted steel, sufficiently 
over-heated to allow of casting, will contain 
at least 275 calories if high carbon steel and 
325 calories if low carbon steel; say 300 calor- 
ies for average steel. One kilowatt-hour fur- 
nishes 860 large calories, as its heat equiva- 
lent. We have then the following calculations 
for the furnaces in the order given: 

700 kgs. melted in 24 hours by 58 KW. 


700 x 300 


Efficiency = 0.18 = 18%. 


58 x 24 x 860 
5,000 kgs. melted in 24 hours by 165 KW. 
5,000 x 300 


Efficiency = = 0.43 = 43%. 


165 x 24x 860 


80,000 lbs. (36,400 kgs.) melted per day by 
136 KW. 


36,400 x 300 
Efficiency = = 0.72 = 7200. 


736 x 24 x 860 


96,000 lbs. (43,600 kgs.) melted per day by 
736 KW., if one-third is put in as melted pig- 
iron, carrying 250 cals. per kilogram. 


(43,600x300) —(14,500x250) 
Efficiency q = 0.62 = 62%. 
136 x 24 x 860 


Charging part of the charge melted is seen 
to lower the net thermal efficiency, but to in- 
crease the output of the furnace. With cheap 
power, the latter item is of the greatest im- 
portance. 

The Héroult tilting electric furance resembles 
a tilting open-hearth furnace, with two large 
electrodes passing through the center of the 
roof. The electrodes are built up of carbon 
slabs, 170 cms. long and 36 cms. square, at a 
cost of about twenty cents per kilogram. The 
hearth is stamped in burnt dolomite, the roof 
silica brick; the electrodes are protected inside 
the furnace by water jackets, to prevent their 
combustion by the air. The furnace can hoid 
4,000 kgs. of steel, costs $10,000, and such a 
one has been in constant operation in La Praz, 
France, since 1903. The electrodes dip only 
into the slag, so as not to be dissolved by or 
carbonize the bath. The current used is 110 
volts by 4,000 amperes, alternating, and the 
principal resistance and seat of generation of 
heat is in the slag between the ends of the car- 
bons and the metal. A disadvantage of this 
furnace is that it cannot operate without a con- 
siderable layer of slag being present. 

In such a furnace steel can be made in a 
variety of ways. Mr. Héroult has preferred to 
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make it from the cheapest raw materials, by 
processes similar to ordinary open-hearth prac- 
tice. As is well known, this involves the use 
of pig-iron, scrap iron or steel and iron ore. 
The only difference between the two processes 
is that in the open-hearth furnace there may 
be considerable oxidation by the gases in the 
furnace, but in the electric furnace iron ore 
must be relied on as the oxidizing agent; it is 
therefore used to a larger extent than can be 
used in the open-hearth practice. Considerable 
lime is added to help form a fusible and basic 
slag. The oxidation of the impurities consumes 
time, and therefore the amount of electrical en- 
ergy required per ton of steel is greater than 
in the cases cited in the Kjellin induction fur- 
nace, where high-grade pig fron and clean scrap 
were simply melted together in proper pro- 
portions. 

A charge composed of 5,733 lbs. miscellan- 
-eous steel scrap, 430 lbs. iron ore and 346 lbs. 
lime was placed in a Héroult furnace, and in 
five hours and twenty minutes was completely 
melted to soft steel, yielding 5,161 lbs. During 
the melting 1,680 kilowatt-hours of electric 
energy were used. . 

The thermal efficiency of the furnace figures 
Out as follows: . 

The steel scrap is 572 lbs. heavier than the 
soft steel produced, or 10%. It is very evident 
that the iron ore used (probably 90% Fe. O,) 
oxidized some of the carbon, manganese, etc., 
of the scrap, and that the scrap itself was prob- 
ably oxidized. Miscellaneous scrap may easily 
be rusted so far as to lose 5% of its weight 
while melting down. Calling the soft steel prac- 
tically pure iron; and the loss of the scrap to 
represent iron oxide going into the slag, we 
have as the net result of the melting 5,161 lbs. 
of pure iron and a slag containing silica, iron 
oxide and lime, weighing approximately 1,249 
lbs. (Ferrous oxide, 860 Ibs.; silica, 43 lbs.; 
lime, 346 lbs.). 


Heat in melted soft steel = 5,161 x 340 = 
1,754,740 lb.-cal. 
Heat in slag = 1,249 x 550 = 686,950 lb.-cal. 


2,441,690 lb.-cal. 
= 1,109,850 kg.-cal. 
Heat value of current used = 
1,680 x 860 = 1,444,800 kg.-cal. 
Efficiency = 1,109,850 + 1,444,800 = 77%. 


In working this furnace, with these mate- 
rials, the slag produced is a necessary part of 
the operation, and the heat it contains may be 
taken as usefully applied heat. 
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These furnaces lend themselves very well to 
use in connection with melting pig iron from 
cupolas or blast furnaces, or melted steel from 
the Bessemer converter or open-hearth fur- 
nace. The electric furnace is fitted to take hot 
metal, the product of the ordinary steel fur- 
nace, and by reason of the higher temperature 
available to make a slag which will entirely de- 
phosphorize the metal. Such working leaves 
on the other furnaces the calorific burden of 
melting the charges and giving them to the 
electric furnace fully liquid, leaving to the 
latter merely the task of raising the tempera- 
ture a little higher and smelting upon them a 
very basic slag. In such cases, steel corre- 
sponding in quality to crucible steel is ob- 
tained at but a small cost per ton advance upon 
that of the Siemens or Bessemer steel from 
which it is made. The electrically imparted 
heat is here mostly used to supply radiation 
losses, and only a minor fraction to increase 
the temperature of the steel. We cannot, there- 
fore, in justice to the furnace, calculate its 
thermal efficiency in the manner applied to the 
case of melting a charge down. In fact, in 
such cases we can only compare different fur- 
naces on the basis of weight of metal kept 
melted per given time, e. g., per ton of metal 
kept melted one hour. 


Electro-Thermal Reduction.—The most in- 
teresting application of electric furnace meth- 
ods to the metallurgy of iron is in the line of 
producing cast iron, pure iron or steel direct 
from iron ore. To this may be added the pro- 
duction of ferro-alloys, either by the reduction 
of other metallic oxides in the presence of iron 
or mixed with iron ore. 


The raison d'etre of the ferro-alloy industry 
is as follows: In the blast furnace, metallic 
oxides more difficult to reduce than iron oxide 
are decomposed to varying and often to only 
trifling degrees. The blast furnace will easily 
reduce 99% of all the iron oxide put into it, 
losing only 1% of it in the slag, unreduced. 
Manganese oxide is not so completely reduced; 
perhaps 50 to 75% of it is reduced to man- 
ganese and alloys with the iron, forming a pro- 
duct as high as 85% manganese, while the slag 
contains the rest, as unreduced MnO. Since 
good manganese ores are scarce and expensive, 
this loss is annoying and costly. Silica is al- 
ways present in the blast furnace, and up to 
25% of it may be reduced to silicon, forming a 
10 or even 15% silicon pig, but there the blast 
furnace reaches its limit; the temperature is 
not high enough to produce a richer silicon 
alloy. A low per cent. chromium alloy may 
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FIG. 4. THE DISSTON FURNACE. : 


be made in a blast furnace, but a great waste 
of chromium in the slag; a high per cent. 
chromium alloy cannot thus be made. Tungsten 
oxides can be reduced to ferro-tungsten in 
crucibles, but only to a low per cent. tungsten 
alloy and with much unreduced tungsten in 
the slag. Titanium, vanadium, boron, cannot 
be reduced to any appreciable extent by carbon 
and non-electric heating. In all these cases 
cited, alloys much richer in the non-ferrous 
metal, and much more complete reduction of 
the material used, can be obtained in the elec- 
tric furnace. 

Just as electrically- made steel has first 
found a footing as a competitor of the most 
expensive kind of steel—crucible steel—so 
electrical reduction has first found footing in 
the metallurgy of iron in the production of the 
most expensive and difficult ferro-alloys. 

Reduction of Iron Ores.— The Canadian Gov- 
ernment appointed a commission in 1905 to 
report on the possibilities of the electrical 
production of pig iron, and in 1906 gave it au- 


thority to supervise experiments to determine 
the feasibility of this matter as applied to 
Canadian ores. The experiments were carried 
out under the supervision of Drs. Haanel and: 
Héroult, and were the subject of an elaborate 
report. Several hundred tons of pig iron were 
made from hematite and magnetite ores, in an 
electrical furnace of the type shown in eleva- 
tion and plan in Fig. 7, showing the possibility 
of producing a ton of pig iron by about 0.25 
HP.-years of electrical energy, and demonstrat- 
ing the commercial practicability of the opera- 
tion in favorable localities. Later, Dr. Héroult 
has erected for Mr. Nobel, in Shasta County, 
California, a 2,000-HP. tri-phase furnace, 
shown diagrammatically in Fig. 8, which 
started in operation July 4, 1907, and is in 
reality the pioneer electric pig-iron furnace of 
the commercial world. The whole subject is in 
an elementary, but nevertheless a very rapidly 
developing stage. 

Problem.—Assuming 100 kgs. of an ore con- 
taining 9% Fe O and 10 SiO., fluxed by ad- 
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dition of 18 Caco, and reduced by 20 of petro- 
leum coke. Pig iron 95 Fe, 4 C, 1 Si. 

Required: The probable electric energy re- 
quirement per metric ton (1,000 kgs.) of pig 
iron made. 


. * 
FIG. 5. SHOWING MOUNTING OF A HEROULT 
FURNACE AND CASTING FIT. 


Solution: 

Ore needed = 950 + (0.90 x 0.7) = 1,508 kegs. 
Oxygen from reduction = 950 x (48/112) + 10 
x (32/28) = 421 kgs. 

Oxygen from Caco, = 
1,508 x 0.18 x 16/100 = 43 kgs. 
Total oxygen = 421 + 43 = 464 kgs. 
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Carbon from coke = 
1,508 
Carbon from flux = 
1,508 x 0.18 x 0.12 = 21 kgs. 
Total C in furnace 299 + 21 = 320 Kgs. 
Total C in pig iron = 40 kgs. 


320 — 40 = 280 kgs. 


x 0.20 x 0.99 = 299 kgs. 


Total C in gases = 
Gases formed: 


280 + 0.54 = 519 ms CO & CO, 
= 126 “ CO, 
= 393 “ CO 


Heat of oxidation of carbon :— 
CO: 212 x 2,430 = 515,160 cal. 


CO,: 47 x 8,100 = 380,700 cal. 
895,860 cal. 

Reduction of Fe: & Si: 
950 x 1,726 = 1,639,700 cal. 
10 x 7,500 = 75,000 cal. 


, 1,714,700 cal. 
Deficit = 1,714,700 — 895,860 = 818,840 cal. 
Decomposition of Caco: 
56 x 1,026 = 
Heat in Slag: 


57,450 cal. 


282 x 500 = 141,000 cal. 
Heat in Pig Iron: 
1,000 x 350 = 350,000 cal. 


Heat Conducted 200,000 cal. 
Heat Radiated = 300, 000 cal. 
Heat in Hot Gases at 500°: 

co, 126 x 240 = 30,240 

CO 393 x 155 = 61,915 


92,150 cal. 

Net Heat to be supplied 1,959,440 cal. 

Kilowatt-hours = 1,959,400/860 = 

per ton of pig iron. 

Kilowatt-years = 
year. 


2,280 


2,280/8,760 = 0.26 KW. 


FIG. 6. 


FRONT VIEW OF A HEROULT FURNACE. 
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ELECTRICAL FURNACE USED AT SAULT STE. MINE 


FOR REDUCING IRON ORE TO PIG IRON. 


Redu 
ction of Iron Ore.—This is really only 


N e the ferro-alloy practice, since 
can get cast 5 a oxides are left out we 
ing to the . Steel or pure iron, accord- 
are reduced in fi carbon used. Iron oxides 
by CO gas form he blast furnace principally 
tuyeres. The re by combustion before the 
these two equations usually lies between 

r Fe + 3 CO, + 6 CO. 

These reactions ra, 2 Fe + 3 CO, + 3 CO. 
“Quire either 9 Č (108 parts) 


or 6 C (72 parts) to be burned at the tuyeres 
for every 2 Fe (112 parts) of iron produced. 
This means that the fuel used must be some 
75 to 100% of the weight of the iron produced. 
Modern -practice averages 100%, more is com- 
monly used in producing high silicon iron, and 
less is attained usually only with pure fucl and 
purer ores than the average. 

In the electric furnace there is no blast, and 
the 6 CO or 9 CO noted above as formed by 
combustion at the tuyeres can be assumed as 
formed by reduction of iron oxide at the hot- 
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FIG. 8. A TRI- PHASE ELECTRIC FURNACE OF 2,000 HP. USED IN SHASTA, CALIFORNIA, FOR THE 
PRODUCTION OF PIG IRON 


test part of the furnace. The reaction would 
be: 

3 Fe, O,. + 9 C = 6 Fe + 9 CO. 

2 Fe. O, + 6 C = 4 Fe + 6 CO. 

This means that for a given weight of carbon 
used in the two furnaces, the electric furnace 
ought to turn out three or four times the 
weight of fron (8 Fe or 6 Fe instead of 2 Fe), 
or for a given weight of iron produced that 
only 1/3 to 1/4 as much carbon need be used, 
or say 25 to 35% of the weight of iron made, 
1/3 to 1/4 of 75 to 100%. 

These figures are fully borne out in practice, 
in that experiments have approximated these 
requirements. For instance, at Livet 0.34 ton 
of coke was used per ton of pig iron produced, 
but considerable iron and manganese remained 
in the slag. In another experiment 0.41 ton 
was used, with still fron and manganese left in 
the slag. In the first case 0.226 E.HP.-year 
was used per ton of iron produced, in the sec- 
ond, 0.475. If we plot these figures we find 
that 0.28 carbon per ton of pig iron is the 
quantity which is to be approached as the ef- 
ficiency of the furnace is increased. For in- 
stance, if the furnace could be run on 0.1 HP.- 
year, the carbon required would probably be 
simultaneously reduced to 0.30 ton per ton 
of pig iron. This statement really puts the 
cart before the horse; it should properly read: 
if the furnace by proper design and running, 


was run with 0.30 ton of fuel for reduction per 
ton of pig iron, the power consumption would 
probably be reduced to 0.10 HP.-year per ton 
of product. 

These figures appear anomalous. It seems 
like saying—leave more for the electric cur- 
rent to do, and it takes less current to do it. 
The explanation of the paradox is that in the 
first place, the electric current does not per- 
form any reduction in either case or in any 
case. So that decreasing the carbon used does 
not put any more work of reduction on the 
current; and in the second case the carbon is 
burned in larger proportion to CO, thus giving 
not only more heat per unit of carbon but act- 
ually giving more heat from the smaller weight 
of carbon than was produced in the first case 
from the larger weight. By using less carbon 
(within limits, of course,) we actually get 
more heat generated by its oxidation, and 
therefore can get along with less electrical 
energy. 

The point to be recognized and kept clearly 
in mind is that a given weight of iron reduced 
liberates a given weight of oxygen. We have 
approximately 0.4 ton of oxygen set free for a 
ton of pig iron produced. If this burns carbon 
only to CO, it can burn 0.3 ton of carbon, 
and give off in doing it 729,000 calories. If it 
burns carbon half to CO and half to CO, it 
can burn only 0.225 ton of carbon, but it will 
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generate ın doing it 972,000 calories. If it 
could possibly burn carbon all to co, (it can- 
not, as far as we know, under these circum- 
stances) it could burn only 0.15 ton of carbon, 
but would generate thereby 1,215,000 calories. 
We therefore reach the important conclusion, 
that the less carbon is used in the electric 
furnace reduction of iron ore the more heat 
will be generated by its combustion, and the 
less electric energy will be required; within 
the limits, of course, of using enough carbon 
to perform reduction. 

The key-note to economy in electric fur- 
nace reduction of iron ore is the reduction of 
the carbon in the charge to the lowest possible 
minimum. This will coincide with the largest 
possible production of co, in the furnace 
gases, and the analysis of the escaping gases 
will give an exact criterion of the running of 
the furnace. It will also coincide with the 
minimum of electrical energy needed to run 
the furnace. 

How can these conditions be attained? By 
studying the design of the furnace, and par- 
8 the conditions favoring the reduc- 
G 3 oxide by Co gas, and formation of 
through the ba ; J 
alora t arge; high column of charge; 

m but small size of the pieces of charge 
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material; absence of dust or fines in the 
charge. Electro-metallurgical engineers should 
give their best attention to the study of these 
conditions and their accomplishment. If this 
is coupled with a study of the best shape of the 
furnace, and the best means of reducing radia- 
tion and conduction losses, the minimum of 
carbon required, and of electrical energy nec- 
essary will be attained. ö 

Heat to Decompose Carbonates.— This is 1, 02 6 
calories per unit of CO2 driven off limestone; 
846 from dolomite. It may amount to a large 
item if much raw flux is used. 

Heat Conducted to the Ground.— This will 
be very variable, according to the size of the 
furance, and it may be 10,000 calories per 100 
kgs. of fron produced, and in other cases two 
or three times that much. 

Heat Conducted to the Air and Radiated.— 
This may be as low as 10,000 calories per 100 
kgs. of pig iron, and again may be 50,000, ina 
small furnace poorly designed. 

Reduction of Other Metallic Oxides.—These 
may form an important part of the charge, and 
the heat required to reduce silicon, manganese, 
and phosphorous may be quite large; also the 
reduction of lime to form calcium sulphide 
is not to be neglected on a high sulphur 


charge. 


A STUDY OF ROOF TRUSSES” 


By N. CLIFFORD RICKER, D. Arch. 


55 described in this bulletin 
of a formula re object the determination 
more accurate th r the weight of roof trusses 
the investigatio an those now in existence. As 
topics arose 3 Progressed, however, other 
secured, which 1 interesting results were 
to architects and is believed will be of value 
has been devoted engineers. Very little study 
with the thorou to roof trusses in comparison 
by eminent 85 treatment of bridge trusses 
Work has been ers. The chief result of the 
save time and | he devising of a method to 
form most 5 by presenting data in a 
system will be ton ent for comparison. This 
and designing war d convenient in calculating 

t trusses to satisfy given con- 


ditions, whether 
or entirely of aN ee of wood and steel, 
*Condensed 
nois Experiment ft. Tletin No. 11 University of Ii- 
® rbana 


In the determination of weights, general 
mathematical methods may be readily applied 
to most forms of bridge trusses, especially those 
with parallel chords; these are, however, less 
valuable for roof trusses where far more varied 
conditions must be arbitrarily limited in order 
to make such methods applicable. The results 
are then of doubtful worth. A more practical 
method of investigation was therefore chosen. 
For a single common type of truss (with hori- 
zontal tie beam, vertical tension members and 
inclined struts), nearly fifty trusses of varied 
span (20 to 200 ft.), rise, and distance apart 
were calculated and designed in the same gen- 
eral way. Next the weight of each truss was 
carefully computed; and if this materially dif- 
fered from the assumed weight of the truss, 
the necessary corrections wwre made in the 
sectional dimensions and weight of members. 

The verticals were steel rods with upset 
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ends; all other members were long leaf pine 
timbers. Splices in the tie-beam and its con- 
nection with the principal were made with 
vertical steel fish plates and through bolts. A 
purlin rested on each apex of the principal and 
supported the rafters on which was laid %-in. 
matched sheathing covered by a painted tin 
roof. 

Several steel trusses of different spans were 
also designed and computed. Their weights 
for spans of 100 and 200 feet were found to 
be about the same as those of long leaf pine 
and steel trusses. It is very probable, how- 
ever, that for short spans, steel trusses are 
somewhat heavier than those of wood and steel 
given by the formula; their connections are far 
more complex and certainly require the addi- 
tion of a larger per cent. to the center length 
weights of truss. 

In accordance with the usual custom of en- 
gineers the roof was assumed to support a 
snow load and wind pressure at the same time, 
although the writer believes that this extreme 
condition rarely occurs. The assumption, how- 
ever, provides some surplus strength for con- 
tingencies, such as unusual snow fall, very vio- 
lent winds, etc. 

The snow load varies with latitude, but was 
here assumed at 20 lbs. per sq. ft. of horizontal 
projection of roof for location of Chicago. 
Denoting by i the angle of inclination of roof 
surface with the horizontal, we have 20 cos i = 
snow load in lbs. per sq. ft. of inclined roof 
surface. 

Wind Pressure Normal to Roof. — After a 
critical examination of a number of formulas, 
the following empirical expressions were 
adopted as being sufficient and convenient in 
use: 
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Taking the angle i in degrees, 


P, = 2/3 i, for P = 30 Ibs. per sq. ft. hori- 
zontal pressure. 
P, = 8/9 i, for P = 40 lbs. per sq. ft. hori- 


zontal pressure. 


P. = 10/9 i, for P = 50 lbs. per sq. ft. hori- 
zontal pressure. 


These formulas are applicable for values 
of i less than 45°; for higher inclinations, the 
normal and horizontal pressures are equal. 


The empirical formula derived for the 
weight of the truss is 
8 82 
W = + ——, 
25 6,000 


in which S = span in feet, and W = weight of 
truss in lbs. per sq. ft. of horizontal projection 
of the roof. For white pine and steel trusses, 
take 0.9 of formula value. ; 

Other important deductions from the series of 
experiments are as follows: 

The most economical :distance between 
trusses is 25 ft.; the total weight of the roof, 
however, is a minimum when the trusses are 
spaced 15 ft. apart. 

The weight of the truss, and very nearly 
that of the entire roof, is a minimum for a 
panel length of 20 ft. 

No advantage results from the use of more 
than 2 purlins per panel of 25 ft. or of more 
than one for panels of ordinary size. 

Raising or cambering of the lower chord is 
not economical, and is done only for effect. 

The weight of trusses and that of the roof 
are each a minimum for a rise of 35 ft. which 
is practically 1/6 the span, identical with the 
ratio for ordinary bridge trusses. 


RECENT GAS ENGINE EFFICIENCY TESTS 


In the Third Report to the Gas Engine Re- 
search Committee, read before the Institution 
of Mechanical Engineers on Jan. 17, Professor 
Frederic W. Burstall summarized the results 
of experiments made with a 150-HP. gas en- 
gine of special design. The internal diameter 
of the engine cylinder was 16 ins., and the 
stroke 24 ins. In place of using the standard 
type of admission valve on the top and ex- 
haust on the bottom, an entirely new breech 
end was constructed, with the admission and 
exhaust valves horizontal, care being taken 


that the interior of the cylinder should have 
a perfectly flat end, like the cylinder of a 
steam engine. The engine was of the posi- 
tive scavenging type and, in order to prevent, 
as far as possible, any preignitions occurring 
through hot surfaces, every part of the engine 
exposed to the flame was water-jacketed. The 
tests were undertaken to determine in the 
first place the thermal efficiencies based on the 
indicated horse power, at various compressions, 
having regard to the richness of the mixture; 
and, in the second place, to formulate, if 
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possible, the law connecting efficiency and 
compression. The tests were made at full 
power of the engine, running on a producer 
gas having a calorific value (lower) of 160 
B. T. U. per cubic foot. It was found that in 
all the tests the mean pressure which gave the 
highest economy ranged between 85 and 95 
lbs. For this particular engine the most eco- 
nomical compression pressure is about 175 lbs. 
per sq. in. The particular compression that 
will give the maximum economy, of course, 
varies according to the design of the clearance 
spaces, but it does not seem to be probable, 
according to Professor Burstall, that a better 
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design than that found in the experimental en- 
gine can be obtained. The tests showing the 
highest thermal efficiency (41.5%) were made 
under the following average conditions: Com- 
pression pressure, 172.5 lbs.; mean explosion 
pressure, 329 lbs.; mean effective pressure, 92 
Ibs.; I. HP., 95.1; compression ratio, 7.22; 
cu. ft. of gas per hour, 3,632; cu. ft. of gas 
per I. HP.-hr., 38.23; B. T. U. per cu. ft. of 
gas (lower value), 161. The power required 
to drive the engine was 22 HP., which, applied 
to the tests giving the highest thermal efficien- 
cies, yields a thermal efficiency of 32%, reck- 
oned on the brake horse-power. 


GEAR ARRANGEMENTS AND RATIOS IN 
MOTOR-CARS 


CONDENSED FROM ENGINEERING.“ 


The fact that in the recent Scottish trials of 
motor cars no less than 27%, or 22 out of the 
81 cars which completed the trials, failed to 
take their load up all the hills, shows that the 
calculation of the gears for a car is not yet 
always understood. The fact that in the three 
and four-speed cars the ratio between the top 
and bottom speeds varied from 2 to 1 to 10 to 
1 confirms this view. There were cases, no 
doubt, in which the failure in hill-climbing was 
due to defects in the engine, but in the major- 
ity of cases it was simply due to the bottom 
gear not being low enough, and the result 
could perfectly well have been foretold. 

In the present state of knowledge as to 
motor cars there are ample data to calculate 
the performance of a car beforehand with as 
great accuracy as that of most other kinds of 
machinery, and therefore the whole subject of 
gears should be treated in a scientific manner. 
In order to calculate the performance of a car 
under certain specified conditions, we want to 
know the resistance and the tractive effort. 


The resistance depends on— 


1. That due to rolling resistance on the road. 


2. That due to the gradient. 
3. That due to wind. 


At the speeds at which reasonable motorists 
go, the latter is comparatively small, and for 
hill-climbing purposes negligible. 

The tractive effort depends on— 

1. The torque the engine will give. 

2. The friction of transmission. 


3. The ratio of gear between the engine and 
back wheels. 

4. The diameter of the back wheels. 

Although we seldom know all these factors 
with absolute accuracy, we know them near 
enough for practical calculations. 

Taking the question of the greatest resist- 
ance to be overcome first, we may take it for 
granted that a modern motor ought to be able 
to take its full load up any hill on a road 
habitually used for horse traffic. This means 
that it must take it up short stretches of 1 in 4. 
The resistance expressed in pounds per ton 
(2,240 lbs.) due to this gradient is 560 lbs. 
Rolling resistance will vary a good deal with 
the surface of the road; but as the surface on 
steep hills is generally bad, it may reach 100 
Ibs. per ton, making a total tractive force re- 
quired of 660 Ibs. per ton. 

Assuming that we know the brake horse- 
power of the engine at the revolutions at which 
it gives its greatest torque, we can calculate 
the tractive effort as follows:— 


The torque in inch-pounds = 
Brake horse-power x 63,024 


Revolutions per minute 


The tractive force in pounds per ton is then = 
Torque x ratio of gear x efficiency 
of transmission 
Weight in tons x radius of driving wheels 
in inches 
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If there should not be an actual brake test 
of the engine available, as in the case of a de- 
sign which has not yet been built, it is usual 
to estimate the power the engine will give by 
assuming a torque equivalent to a mean pres- 
sure in the cylinder which is estimated by ex- 
perience. In this case it is simpler to use the 
assumed mean pressure directly to calculate 
the tractive force, as follows:— 


Tractive force per ton = 
Cylinder area x stroke x mean pressure x 
ratio of gear x efficiency 


Circumference of driving wheel x 2 x 
weight in tons 


all dimensions being in inches. If more than 
one cylinder, the total area to be taken. 

In these formulas the only uncertain factor, 
if we have a brake test of the engine, is the 
coefficient of friction of the transmission gear. 
Absolutely definite experiments on hardened- 
steel gear wheels running under the varying 
conditions of motor work are wanting; but an 
assumption of a loss of 8% for each pair of 
gear wheels through which the power passes 
corresponds very closely with the actual per- 
formance of cars on the road. 

If we assume that there is a loss of 8% of 
the power transmitted for each pair of gear 
wheels it goes through, the following will be 
the efficiencies of the various arrangements. In 
these some small losses, such as that of the 
back shaft, when running idle, and that of the 
universal joint, are omitted. These may vary 
slightly in different cars, especially that of the 
universal joint. In a well-designed car, how- 
ever, this should run practically straight, and 
all the small losses together should be a negli- 
ble amount. The shaft-to-shaft gear box will 
have an efficiency of 92% on all the speeds, and 
as the efficiency of the bevel drive is 92%, the 
efficiency of the whole transmission from the 
engine to back axle will be 92% of 92%, = 85%. 

The direct-drive gear box, when the direct 
speed is in use will have an efficiency of 100%, 
and therefore the efficiency of the whole trans- 
mission will be 92% of 100%, = 92%. 

The direct-drive gear box, with any of the in- 
direct speeds in use will have an efficiency of 
92% of 92%, = 85%, and the efficiency of the 
whole transmission will be 92% of 85%, = 78%. 
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In the case of a car with side chains there will 
be the friction of these in addition, which will 
lower the above efficiencies about 5% all round. 

In estimating the torque we are likely to get 
from an engine, we should assume that it is 
not likely to matefially exceed that corre- 
sponding to 95 lbs. mean pressure, even if the 
compression, etc., are arranged for getting the 
greatest possible power; though a few engines, 
when carefully tuned up, may reach 100 Ibs. 
If, on the other hand, power is sacrificed to 
other considerations, such as extreme silence, 
it may be a good deal less. 

It is, perhaps, easiest to show the working of 
a formula by taking a definite instance. Let 
us assume a car with four cylinders, 3% x 5 
ins., weighing, with passengers, 3,360 lbs., hav- 
ing 32-in. driving wheels, a live axle, and a 
direct drive on the top speed. Assuming a 
torque equivalent to 95 Ibs. mean pressure 
and 78% efficiency on the low speed, we get a 
tractive force for gear ratio 1 to 1 of 


38.48 x5x95x 0.78 
= 47.3 lbs. per ton. 
100.5 * 2 XK 1.5 


Consequently for a tractive force of 660 we 
must have gear ratio of 


660 
— = 14.0 to 1, 


47.3 


equivalent to a speed of 8.2 miles an hour at 
1,200 revolutions per minute of the engine. 

A moderate-powered car should probably be 
able to take its full load up about 1 in 16 on 
a road with a pretty good surface, which means 
a tractive force of about 200 lbs. per ton, i. e., 
a ratio of 3.3 between the tractive force on the 
top and bottom speed. The ratio of gear be- 
tween the top and bottom speeds will have to 
be greater than this, owing to the lower ef- 
ficiency of the low speeds, which is only about 
85% of the top. It will therefore be about 3.9 
to 1. In a low-powered car the ratio should 
be greater than this, as we shall not be so 
ambitious as to go up hills at our top speed. 
In a very high-powered car, however, it can 
be a good deal less. Probably while the low 
and moderate-powered car wants a ratio of 
about 4 to 1, the high-powered car should be 
about 3.5. 
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DR. JOHN GALBRAITH 
PRESIDENT OF THE CANADIAN SOCIETY OF CIVIL ENGINEERS 


Dr. John Galbraith, the newly elected head 
of the Canadian Society of Civil Engineers, is 
one of the best known and most eminent mem- 
bers of the engineering profession in the Do- 
minion. He was born 
in Canada and received 
his education there, 
graduating from the 
University of Toronto 
in 1868, taking the 
Prince’s Prize for high- 
est general proficiency. 
After his graduation 
he became engaged in 
railroad work, being 
employed on the Mid- 
land, Intercolonial and 
Canadian Pacific Rail- 
ways. In 1878 he was 
appointed Professor of 
Engineering in the On- 
tario School of Applied 
Science, and since that 
date has been continu- 
ously identified with 
that institution. This 
school recently became 
the Engineering De- 
partment of the Uni- 
versity of Toronto, at 
which institution Dr. 
Galbraith is now Pro- 
fessor of Engineering. 
The thoroughness of 
the work of Dr. Gal- 
braith is evidenced by the soundness of the 
professional knowledge and the successful 
careers of those who have graduated from his 
classes. 

Dr. Galbraith has occupied many honorary 
positions, among which are the following: Vice- 
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President of the Engineering Section of the 
British Association for the Advancement of 
Science; Vice-President of the Ontario Land 
Surveyors’ Association, and Vice-President of 
the Engineering Sec- 
tion of the American 
Association for the Ad- 
vancement of Science. 
Last summer, when 
engineers throughout 
the world were star- 
tled by the fall of the 
Quebec) Bridge, it 
was realized that the 
disaster must be in- 
vestigated by commis- 
sioners of the highest 
integrity and soundest 
engineering knowl- 
edge. Dr. Galbraith 
was immediately ap- 
pointed as a member 
of the commission, for 
it was recognized that 
he fulfilled these quali- 
fications to the highest 
degree. The authori- 
ties of the University 
of Toronto, realizing 
the importance of the 
investigation, at once 
released him from his 
duties for the entire 
session, throughout 
which the services of 
Dr. Galbraith have been of the highest 
value. This new honor which has just been 
conferred upon him comes at a time when 
it is most fitting that his long services to the 
engineering profession and his contributions to 
engineering knowledge should be recognized. 
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HEAT-INSULATING MATERIALS 


In a recent issue of Stahl und Eisen,” Dr. 
Steger discusses the problem of providing a 
good heat insulation for metallurgical furnaces 
and apparatus. 

The simplest heat insulator is non-circu- 
lating atmospheric air. But the method of 
enclosing an apparatus within a double jacket, 
with a sufficient space of air between the 
walls, is not always applicable. As a substi- 
tute it is possible to use brick containing nu- 
merous holes and pores filled with air. 

The manufacture of porous brick from kie- 
selguhr (infusorial earth) has long been 
known. The kieselguhr, mixed with a binding 
material like clay or water glass, is formed 
into brick and burnt. Care must be taken in 
burning, since too much heat causes sintering 
and the heat-insulating property is lost. A 
properly treated brick of 9% ins. length 
may be heated to red heat at one end, while 
the other end is heated so moderately that 
one can touch it with the hand. 

As kieselguhr is not always available, heat- 
insulating brick has been made from other 
materials which are better conductors of heat, 
but which are provided artificially with nu- 
merous pores. For this purpose a mixture of 
clay and finely divided organic substances is 
used. The latter burn, when the brick is 
heated, under the action of air which enters 
into the mass through the many cracks which 
form. There are thus produced innumerable 
pores. Suitable materials to be added to the 
clay are finely divided peat, bituminous coal, 
sawdust, straw, wool waste, tar, etc. They are 
added to the clay mud as a fine powder, and 
the mass is thoroughly stirred and mixed to 
make sure that the pores are uniformly dis- 
tributed throughout the mass. The clay must 
be fat,“ so as to be able to absorb a large 
quantity (up to 75%) of organic additions. 
These additions contribute to the thorough 
burning of the clay and reduce the amount of 
fuel required. l 

Under certain conditions it may be advan- 
tageous to burn out the added organic sub- 


stance not entirely, but only partly, so 
as to gain not only porosity, but also 
strength. 


Brick dense on one surface, but otherwise 
porous, is made by pressing a thin layer of 
clay and chamotte, putting on it clay of the 


290 MARCH, 


same quality and the same content of water, 
but mixed with an oxidizable material, for in- 
stance, sawdust, pressing again, drying and 
burning. The sawdust burns out. Such brick 
is an excellent insulator for metallurgical fur- 
naces. 

The highest degree of porosity in brick can 
be obtained by mixing kieselguhr and organic 
substances with very small quantities of bind- 
ing materials like clay or water glass. During 
the burning the organic substance prevents 
the mass from sintering together and becoming 
dense and compact. After the organic sub- 
stances are burned out care must be taken 
to maintain the proper temperature. The fin- 
ished brick has the pores due to the burned- 
out organic substances and the natural pores 
of the kieselguhr. Of special advantage is 
the addition of very finely powdered cork with 
kieselguhr. Cork contains innumerable pores, 
even in the smallest particles. If it is desired 
to have in the product regular channels run- 
ning in certain directions, then thin wooden 
rods or threads are placed in proper distances 
from each other, which later burn out. 

Very suitable as a heat-insulating brick for 
roof construction, are hollow blocks. Thus 
Hourdis brick, which is much used in Southern 
Europe as an insulating brick, is 9% ins. 
broad, 2% to 4 ins. high, and 1 ft. 8 ins. to 
3 ft. 3 ins. long, but the thickness of the walls 
is only a little more than % in. Thin parti- 
tions pass through the hollow spaces so that 
a number of channels of square cross-section 
are formed. This brick is made from clay 
which contains a certain amount of magnesia, 
about 5%, and 7 to 8% of iron oxide and 
12% lime. Although this brick is made from a 
clay, which is not really refractory, it stands 
temperatures up to 1,000° C. 

For higher temperatures it is necessary to 
use good special clay for making the brick, 
and it is advisable to make the thin walls of 
these hollow blocks porous in the manner de- 
scribed before. To increase the strength of 
the blocks they may be made dense and non- 
porous on the outside. 

The use of hollow and porous brick of light 


weight reduces the cost of erecting light 
structures. This brick is also useful for damp- 
ing sound.—‘Electrochemical and Metallurgi- 


cal Industry.“ 
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The Cutting Speeds of High-Speed Tools.— 
In a communication in a recent issue of the 
“American Machinist,” Robert Grimshaw gives 
the speeds of the new rapid-cutting steels, as 
stated in a report made to the German So- 
ciety of Engineers by Prof. Hermann Fischer. 
The average speeds given for roughing cuts 
in lathes in feet per minute are 50-65 for soft 
cast iron and steel of 85,000 to 100,000 lbs. 
T. S. per sq. in.; 40-50 for hard cast-iron and 
steel castings, and 65-100 for wrought-iron and 
steel of 57,000-64,000 lbs. T. S. per sq. in. 


The Use of Peat as an Economical Fuel.— 
In an address before the Institution of Elec- 
trical Engineers, at Dublin, T. Tomlinson, 
M. I. E. E., recently made some interesting 
statements regarding the value and cheap- 
ness of the use of peat as a fuel. He first 
showed that sufficient sulphate of ammonia 
could be recovered per ton of peat to make the 
fuel cost nothing. He then showed that there 
is obtainable from one ton of dried peat or 
ten tons of peat in the bog about 1,000 B. HP.- 
hours as power, when the peat is used in con- 
nection with a gas-engine and producer plant. 


Pumps for Liquids should be constructed 
from materials which are not attacked by the 
liquids elevated. The following, according to 
“Die Fördertechnik,“ are the best materials 
for the liquids mentioned: 

Cast Iron: Ammonia; tar; mineral oils. 

Gun Metal: Vegetable oils; salt water; mo- 
lasses; beer; lime water; weak acetic acid. 

Lead: Strong acetic acid. 

Lead (with a small amount of tin and anti- 
mony): Hydrochloric and sulphuric acids. 

Glass: Strong acids, alkaline liquids. 

Earthenware and Gutta Percha: Strong 
acids. 


Strength of Cold-Drawn Steel Bars.—Exper- 
iments made recently at the Pennsylvania State 
College seem to indicate that, for sizes less 
than 114 ins. in diameter, cold drawing yields 
a product that gives results at least equal 
to those produced by cold rolling. The process 
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of cold drawing (reducing the diameter of a 
bar about 1-16 in. by pulling it through a die) 
practically doubles the strength of the bar at 
the elastic limit, and increases its ultimate 
strength from 10 to 15%. In all the tests 
made no appreciable decrease in either the 
elastic limit or maximum strength occurred 
as the center of the bar was approached, show- 
ing that the compression due to drawing re- 
sults in decidedly more than a surface finish. 


Waterproofing Concrete Structures.—The or- 
dinary method of waterproofing by using a 
bituminous coating and the one used under a 
number of conditions is by the application or 
a priming coat of paint, which has light enough 
body to enter the pores of the concrete and 
form an anchorage for the heavier bituminous 
coat. On top of this is mopped a hot coat 
of pure bitumen. This coat is of varying thick- 
ness, according to the work, from one-sixteenth 
of an inch on a concrete roof to one-fourth or 
one-half inch for bridge floors and deep foun- 
dations. Where the coating is exposed to the 
effect of cutting or chipping some reinforce- 
ment through the coat or some hard mastic 
mix is necessary. For vertical structures 
where the cutting effect is not accompanied 
by heavy load the reinforcement of the coat- 
ing by the application of a single ply burlap 
is sufficient. Where, however, the water- 
proofing is horizontal and there is a cutting 
load above it is often advisable to use a mastic 
mix.—‘‘Waterproofing.’’ 


The Importance of Sulphur Dioxide in the 
Atmosphere.— Writers in the past have paid 
but little attention to the presence of sulphur 
dioxide in the air. Various diseases of the 
air passages may be very materially influenced 
by the presence of this gas, and its effect on 
the general health of people is undeniable. It 
has been calculated that for every ton of coal 
burned in London something like three tons of 
carbon dioxide are produced or about 90,000 
tons per day. At the same time about 2,700 
tons of sulphur dioxide are poured into the 
air. The effect of all this poisonous gas pol- 
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luting the atmosphere cannot but be prejudicial 
to the general health of the community. To 
prevent such fouling of the air in all cities 
where there is a great consumption of coal, 
legislation should be enacted, making it a mis- 
demeanor to throw out waste sulphurous gas 
into the air, and a means should be devised 
to save the gas which is produced when coal 
is burned. Many useful applications of sul- 
phur dioxide could-be made which would more 
than cover the cost of its removal from the 
escaping furnace gases.—From an article by 
Dr. Theodore W. Schaffer in the Boston Medi- 
cal and Surgical Journal.“ 


Malleable Cast-Iron Steel.“ -A trade mis- 
nomer relating to malleable cast-iron is men- 
tioned by Prof. Bradley Stoughton in the 
“School of Mines Quarterly.“ On account of 
its fluidity such iron may be cast very cheaply 
in small sizes, and therefore the temptation to 
use it as a material for ‘‘cast-steel hammers,” 
“hard-steel” bevel gears, ‘‘semi-steel castings,” 
and even automobile steel“ drop-forgings, is 
a strong one. It is usual for the manufacturer 
when putting material of this kind upon the 
market to qualify the name steel“ with some 
other letter or name, such as P. Q. steel“: 
but they all differ from true steel in that they 
were not cast into an initially malleable 
mass.“ Some are made by melting a large 
proportion of steel with cast-iron, after which 
the cooled metal may or may not be annealed 
in iron oxide. Others are made by a long or 
thorough annealing of ordinary malleable 
castings in iron oxide, by means of which the 
metal is decarburized to some depth, and is 
then carburized again by a cementation pro- 
cess. This makes a very good material for 
some purposes, such as small bevel gears not 
requiring strength pr much ductility, but it 
ought not to be called steel.“ Engineering 
Record.“ 


The Effect of Light on the Eye.—In a recent 
article in the Journal fuer Gasbeleuchtung“ 
on “The Effect of Light on the Eye, the au- 
thors, Messrs. Schanz and Stockhausen, give 
the results of recent investigations carried out 
by them. They state that the eye is affected 
by artificial light in proportion to the bright- 
ness of that light in candles per sq. in. The 
greatest allowable brightness, which can be 
withstood by the eye without bad effect, is 
somewhat more than four candles per sq. in. 
It is at once seen that all electric incandescent 
lights are above this limit. In fact, carbon- 
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filament lamps have a brightness which exceeds 
the allowable limit 100 times, metallic-fllament 
lamps exceed it 270 times, the Nernst lamp 550 
times, and the electric arc lamp 4,000 times. 
All these types of lights should be covered with 
a diffractive globe, made of glass, so that the 
ultra-violet rays, which have been found by 
these experimenters to be objectionable, are 
absorbed. The only lights which are not above 
the allowable limit of brightness are oil lamps, 
paraffine candles and certain types of kerosene 
and gas lamps. The authors state that elec- 
tric lights with plain globes should never be 
used for illuminating work shops or school 
rooms. Lighting by indirect methods is al- 
ways preferable. 


German Cupola Practice.—In a recent is- 
sue of Stahl und Eisen,“ Mr. C. H. Jaeger 
states that the minimum height between the 
tuyeres and the top of the cupola should be 13 
to 20 ft., and that in a cupola of 2 ft. 4 ins. to 
3 ft. inside diameter it should not be less 
than 17 ft. With such practice good regenera- 
tion of heat is issured, no flame issues from the 
top, and economy of fuel results. The follow- 
ing outputs are obtained per hour in Germany, 
according to the statements of Mr. Jaeger. 
Cupola 20 ins. inside diameter, 1 to 1% tons; 
24 ins., 2 to 3%; 28 ins., 3% to 4%; 32 ins., 
414 to 6; 36 ins., 544 to 9; 40 ins., 6% to 10. 
If the cupola is of the proper height coke to 
the amount of 6 to 7% of the weight of the 
iron will be required to melt the iron. With 
7% it is possible to get a finely-fluid machinery 
iron. The air should be furnished by a blower, 
preferably rotatory, which should be able to 
furnish the required amount at pressures up 
to 40 ins. water gage. The charges to the 
cupola should be broken small and the shaft 
should always be kept full. In order to give 
the blast sufficient velocity to penetrate the 
charge properly, the nozzle must be small. The 
velocity varies from 100 to 160 ft. per second, 
according to the size of the furnace. 


Ideal Molding Sand.—The ideal molding 
sand is a material in which the individual 
grains of silex, constituting approximately 90 
per cent. of the mass, are completely covered 
with an overcoat of alumina or clay, and the 
more uniform the grains are in size and 
shape the better is the sand with respect to 
porosity in relation to the average size of the 
grains. In order to obtain the greatest pos- 
sible uniformity in size of the grains, the sand 
is fed into a centrifugal sand-mixing machine, 
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which consists of a rapidly revolving table, 
having on its upper surface a number of 
prongs arranged concentrically. The sand is 
fed into the hopper at the top of the machine, 
from which it falls upon the revolving table 
and is thrown by centrifugal force from prong 
to prong and out against the inside of the 
cover or hood. It emerges from beneath the 
hood in a fine shower, free from lumps and 
thoroughly mixed. The high rate of speed at 
which the table revolves, from 800 to 1,200 
revolutions per minute, causes the sand to be 
tossed with much force from prong to prong, 
thus breaking up agglomerated lumps of 
gravel or clay, insuring not only complete dis- 
integration, but a degree of mixing not attain- 
able by any other method.—A. E. Outer- 
bridge, Jr., in The Foundry.“ 


` The Strength of Wood. —For the past twenty 
years the effects of moisture, temperature, 
drying, etc., on the strength of wood, have 


been made the subject of study by many engi- - 


neers and scientific societies. The results of 
the various tests which have been made are 
summarized by H. D. Tiedmann in a paper 
recently read before the American Society for 
Testing Materials. A brief summary of the 
conclusions reached by Mr. Tiedmann in his 
paper follows: 

(1) Moisture has a great effect upon the 
strength of wood, which may be increased by 
artificial drying over four times its original 
green strength, but in the ordinary air-dry 
state it is from 1% to 2% times as strong. 
This does not apply to large timbers, but to 
sticks under 4 inches thick, to which no me- 
chanical injury has occurred in drying. 

(2) There is a definite moisture condition 
called the fiber-saturation point varying from 
20% to 30%, beyond which the cell-walls 
cease to imbibe water, although free water may 
continue to enter the pores. Here swelling 
ceases and the strength becomes constant under 
given conditions. 

(3) Soaking wood at uniform temperature 
does not reduce the strength of green wood, 
but warming the water does reduce it. 

(4) Any kind of drying reduces the strength 
when re-soaked as compared with that of the 
original green wood. 

(5) Certain methods of drying at high tem- 
peratures reduce the hygroscopicity and con- 
sequently the swelling and shrinkage; and 
when in the air-dry condition the strength is 
increased over that of normal air-dry wood, 
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but when re-soaked it is reduced below that 
of green wood. 

(6) All tests on wood should be standardized 
at least for moisture, temperature and speed of 
loading. 

Water for Economical Steam Generation.— 
Definite figures in regard to the saving accom- 
plished by chemically treating natural waters 
for use in steam boilers, are given by Mr. J. C. 
Wm. Greth in a recent number of The Engi- 
neering Magazine.” He cites two plants, each 
consisting of four 125-HP. return-tubular boil- 
ers, one operating with a natural supply almost 
ideally adapted as a boiler-feed water, being 
city water taken from a mountain stream, and 
the other using well water in order to avoid 
the expense entailed by using city water. The 
costs of operation per year (exclusive of fuel 
used) were $1,183 and $1,094, respectively, 
based on an evaporation of 4 gals. per hour per 
HP., 24 hours per day for 300 days. Later, 
the plant using well water installed a water- 
softening system, the cost of operation being 
thereby reduced to $690 per year, including 
16% for interest and depreciation on the 
$2,000 water-softening system. As to the sav- 
ing in fuel that can be effected, figures are 
given of a 175-HP. water-tube boiler plant 
over two periods of five months each, the load 
in both cases being practically constant. The 
record for the second period, in which a water- 
softening plant was used, showed that 22% 
less coal was burnt than in the first period, in 
which the water was not treated before evap- 
oration. The treatment in this case reduced 
the number of grains of incrusting substances 
per U. S. gallon from 35.68 to 2.66. 


The Ratio of Heating Surface to Grate Sur- 
face as a Factor in Power Plant Design.—At a 
recent meeting of the American Institute of 
Electrical Engineers, Mr. W. 8. Finlay read a 
paper on this subject, discussing the effect of 
varying the area of the grate. The writer de- 
scribed an interesting change which was 
made in the design of eighteen of the 
boiler furnaces in the Fifty-ninth Street sta- 
tion of the Interborough Rapid Transit Com- 
pany. A second stoker was installed under 
each boiler. This had an area of 80% of the 
area of the original stoker. By this change 
the output of the boiler was considerably in- 
creased, although the efficiency remained the 
same. <A saving in boiler room area results 
from such a change and, in consequence, a 
number of other factors in the cost of installa- 
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tion. The author estimates that by the use of 
the double-grate instead of the single-grate 
system the cost of the boiler house may be re- 
duced about 40%, the cost of boilers reduced 
50%, that of the piping about 40%, and that 
of the coal-handling apparatus about 15%. In 
the case which he mentions the total cost per 
kilowatt of station output was reduced from 
$125 to $101.50, a saving of 19%. From this 
he calculated that a plant with single-grate 
equipment, costing $150 per kilowatt, a sav- 
ing of about $31 per kilowatt, or 20.8%, could 
be effected by the use of the double-grate 
system. 


The Density of a Pavement a Factor in Its 
Durability. It is an axiom in many branches 
of engineering that density increases the sta- 
bility and durability of structures. This applies 
to pavements which must resist the pressure 
and attrition of that which comes in contact 
with them. The pressure and shock of wheels 
of vehicles and hoofs of horses are best re- 
sisted by a concentrated dense mass. This 
applies to each kind of pavement and helps not 
Only to determine what kind of pavement will 
best resist a known or estimated quantity and 
weight of traffic, but also to select the best 
blocks among any of the following groups: 
granite, basalt, trap, wood, brick or asphalt. 
Density is an important quality in all compo- 
sition pavements, laid in monolithic or sheet 
form, such as asphalt, bitulithic, etc. That 
which is densest (other elements, as proper 
materials, mixtures, etc., being equal) is to 
be preferred. The same reasoning applies to 
all other kinds of pavements; different bricks, 
woods, etc., proposed for paving. Require- 
ments of minimum density for each pavement 
should be inserted in all specifications in order 
to secure, in conjunction with other require- 
ments, the best possible pavements. Labor- 
atory tests, combined with observation of the 
results in actual pavements in use produce 
definite numerical requirements of density 
which can be inserted in pavement specifica- 
tions.—J. W. Howard, in a paper before the 
American Society of Municipal Improvements. 


Diamond and Carborundum Crystals in 
Steel.—The ‘‘Zapiski Imper. Rousskago Tech- 
nitcheskago Obchestva”’’ during the months 
of July and August, published an interesting 
communication from M. Tchernof to the Im- 
perial Russian Technical Society, in which the 
author calls attention to his researches and 
publications between the years of 1867 and 
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1878, regarding certain crystals found in hex- 
agonal flaws of a small ingot of steel. The 
author decided at that time that these crys- 
tals were probably diamonds. The article 
continues with a correspondence between the 
author and M. Osmond, carried on between 
1900 and 1902 on the subject of these crys- 
tals which had been the subject of research 
on the part of the latter scientist after he had 
received an ingot of steel already examined 
by M. Tchernof. The same crystals have also 
been described by M. Franck, of Berne, and 
are considered by him to be diamonds. Others, 
on the contrary, hold the view that they are 
carborundum, and the question of their chem- 
ical composition does not seem to be entirely 
clear as yet. The points in favor of both views 
are summed up by M. Tchernof in the article. 
The author concludes the discussion with a 
few words on the manufacture of diamonds 
by the process discovered by Moissan, which 
consists in dissolving carbon in molten iron 
at a very high temperature and in making it 
crystallize by cooling at a very low tempera- 
ture. 


The Effect of Mica on Concrete.—Recent 
tests made in the laboratory of the South & 
Western R. R. show the decrease in the 
strength of mortar or concrete when the sand 
contains an appreciable amount of finely pow- 
dered mica. In many parts of the country, 
especially in sections of North and South Caro- 
lina, Tennessee, Virginia and Pennsylvania, 
the sands contains much mica, the coarser con- 
taining from 3% to 4% and the finer contain- 
ing from 10% to 15%. 

These sands show an increase in voids as 
well as a decrease in strength. The increase 
in voids alone will decrease the value of the 
sand for concrete, while the surfaces of the 
mica are slick and do not make a good bond 
with the surrounding cement. Sand which con- 
tains 20% mica requires three times the 
amount of water for mixing as the same sand 
without mica. 

The mica used in these tests ranged from 
2.45 to 2.60%, averaging 2.55%, and was 
ground until all passed a No. 10 standard sieve, 
29% a No. 20 sieve, 10% a No. 50 sieve and 
4.5% a No. 100 sieve, making it as near as 
possible like the mica in the natural sand. 

One series of tests was made, using Ottawa 
sand and another with Pittsburg crushed quartz. 
All mixtures were made of one part cement to 
three parts sand or sand and mica. The tests 
showed a decrease in tensile strength of 30 to 
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60%, according to the proportion of mica, 
which ranged from 2% to 20%, for briquettes 
six months old. Briquettes a year old showed 
a still greater decrease in tensile strength, 
when compared to specimens made with sand 
containing no mica.—W. N. Willis in »The 
Engineering Record.“ 


Cellulose Acetate for Wire Insulation.—Ow- 
ing to the fact that silk, when used for insu- 
lating copper wire, is expensive, and that cot- 
ton occupies a large proportion of the winding 
space,many chemical substances have been tried 
as substitutes. Cellulose acetate and enamel 
have proved to be the best thus far tried. The 
mechanical properties of this substance make 
it a desirable substance for insulating, espe- 
cially when used for very fine wires. It is 
elastic and can be stretched considerably be- 
fore rupture takes place and its resistance is 
very high. 

The wires to which cellulose acetate is par- 

ticularly adapted as an insulating agent, are 
very fine wires, such as 0.003 to 0.005 in. in 
diameter. For larger sizes the enamel coating 
is more suitable. The advantages of cellulose 
acetate over silk and cotton, where used to 
insulate wires for winding coils, are shown in 
the following table: 


COMPARISON OF COILS WOUND WITH WIRES IN- 
SULATED WITH CELLULOSE ACETATE, SILK 
AND COTTON. 


Diameter of Spool.................. 1 in. 
Length of Spoon. 1 in. 
Number of Turns 100,000 
Diameter of Copper 003 in. 
Outside Diam. 
Insulation of Coll. Resistance. Wt. of 
of Coil. (ins.) (Ohms.) Coil. (Ibs.) 
Acetate 0 78,300 2.22 
Single Silk. . 5. 53 89,500 3.04 
Single Cotton.9.50 144,000 6.73 


—Condensed from an article by R. Fleming 
in the ‘‘General Electric Review.” 


Belt Electricity.ä—In a recent issue of the 
„Chemiker-Zeitung' Prof. M. M. Richter con- 
tributes an interesting article on Belt Elec- 
tricity.” He attributes many explosions which 
have taken place in various industries to the 
production of high static charges upon the ma- 
chinery bands. This appears to be particularly 
the case when resinous products are placed on 
the belt. Experiments were made with a 5%- 
inch broad belt which could be drawn over a 
wheel going at 600 to 2,000 revolutions, by 
means of a motor. Potential measurements by 
means of an electroscope showed that in the 
middle of the belt a P. D. of 13,000 volts ex- 
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isted. On discharge a spark of from 1 to 1% 
ins. was obtained. 

The dryness of the belt and of the atmos- 
phere and the speed at which it was driven 
effected the P. D. With a belt 15% ins. wide, 
when it passed over the pulley 18 times in the 
minute, the P. D. in the centre of the strap 
was 1,800 volts. Running the belt loose or 
tight did not affect the voltage of the static 
charge produced. It is obvious chat, in works 
in which the atmosphere is dust laden or con- 
tains vapors of oils, etc., which, when mfxed 
with air, become explosive, dangerous explos- 
ions may be produced by discharge of the static 
electricity in the belt. 

Experiments were tried to prevent the for- 
mation of such charges by coating the belts 
with bronze or aluminum powder; it was, how- 
ever, found that the effect was unsatisfactory. 
However, the author found that if glycerine, 
which must be acid free, is smeared over the 
belt, the hygroscopic nature of the substance 
keeps the belt moist and prevents the forma- 
tion of static charges. The best mixture is one 
part of glycerine and one part of water; this 
can be put on with a sponge as the belt passes 
round, and should be renewed weekly. A fur- 
ther advantage is that the glycerine increases 
the life of the belt. 


Fog and Its Mitigation.—In a recent article 
in the London Times Engineering Supple- 
ment,“ Sir Oliver Lodge makes some interest- 
ing suggestions. as to methods of preventing 
and dispersing fogs. He states that fogs in 
cities are largely due to the presence of dele- 
terious gases in the atmosphere, such as car- 
bon and sulphur dioxides as well as tarry and 
other products of the distillation and incom- 
plete combustion of coal. By proper regula- 
tion of coal consumption, such as improved 
fire-places, intelligent stoking, special boiler 
appliances, etc., much can be done to prevent 
the throwing out of these noxious and fog- 
producing gases. The author, however, sug- 
gests the following method, which has, at least, 
the advantage of novelty: “The real and ulti- 
mate remedy is not to allow the importauon 
of coal at all into a large town, but to have it 
converted into partially purified gas outside. 
It would thereby become possible to do away 
with the conveyance, by road or rail, of fuel 
in the solid form altogether; and to depend 
upon the flow of gas through pipes laid down 
for the purpose. The gas could be made at the 
coal-pits without any locomotion of coal. It 
can be made in such a way as to economize the 
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valuable products of distillation, and to give 
a useful kind of coke; and then the non-il- 
luminating heating gas thus provided, after 
such a minimum of purification as may be 
thought sufficient, can be forced along immense 
mains to the distant towns, just as water is 
now supplied.“ The above suggestions deal 
with the matter of prevention of town fog. 
Country mists and sea fogs, he believes, may 
be due to the electrification of the atmosphere. 
Normally the air is negatively charged, but 
when the atmospheric potential becomes posi- 
tive, the result may, according to the author, 
be a condensation of the moisture present. He 
suggests the discharge of high-tension electric- 
ity of negative sign, into the air on a large 
scale. This may possibly have the effect of dis- 
sipating fog. In a small laboratory experiment 
it had the effect of condensing smoke into 
black snow and mist into rain. What the ef- 
fect of such discharge on a large scale would 
be cannot be predicted, but it will surely be 
tried before long. 


Water Treatment with Barium Salts.—On 
the question of water softening, it has been 
pointed out that whereas lime could be best 
used for reducing temporary hardness, the use 
of soda to reduce permanent hardness involves 
the production of sodium sulphate, which re- 
mains in the water, being very soluble, until it 
concentrates to the point of crystallization. It 
was, therefore, suggested that a barium salt 
might be employed. Barium carbonate is in- 
soluble, and so is barium sulphate. Now, by 
putting barium carbonate into a water ren- 
dered hard by lime sulphate, the barium and 
the lime will exchange acids, the lime sulphate 
becoming a nearly insoluble lime carbonate, 
and the barium carbonate becoming an equally 
insoluble sulphate. Both products precipitate 
and leave a water practically pure. It is 
claimed that the barium carbonate, though not 
soluble, can be acted upon by the hard water 
to this effect, and that as it is insoluble, no 
care is needed in correctly proportioning the 
amount of the added reagent. Barium hydrate, 
which is soluble, may also be employed. This 
salt will also decompose lime sulphate with 
the production of lime (CaO), and this lime 
will serve to reduce any lime bicarbonate to 
the extent of the proper equivalent. The only 
bar to the use of the barium salts at present, 
apart from their poisonous qualities, is that 
they are too costly. It is expected that by elec- 
trolytic means the carbonate or hydrate of 
barium may before long be made so cheaply as 
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to enable the salts to take the place of soda 
in water-softening, with the above advantage, 
that the water will be really cleared of its salts. 
The soda process for gypsum water is well 
known to leave a greater weight of salt in 
solution than was present before softening, 
with the difference that the new ingredient 
may concentrate very considerably before it de- 
posits, and the concentration point will rarely 
occur with care and attention. All the soda 
salts are so soluble that there is no means of 
removing them from solution except by con- 
centration. The treatment with barium should 
come into use if barium salts can be produced 
at a cheap rate.— The Electrical Review,“ 
(London). 


Investigations on the Rusting of Iron.—The 
results of recent investigations carried out in 
the Kgl. Technische Hochschule in Munich by 
Messrs. A. Schleicher and G. Schultz, regard- 
ing the rusting of iron, are recorded in a re- 
cent issue of Stahl und Eisen.” The experi- 
menters started out to find whether wrought 
or cast iron was more easily attacked. Two 


‘plates were taken, immersed in water, and made 


to form part of a circuit with which a galvano- 
meter was connected. In the first series of ex- 
periments two rusty plates of wrought iron 
were used. On immersion the voltage steadily 
rose for some minutes and then fell to zero 
after ninety minutes. Cloudy streams were 
observed flowing down from each plate at the 
end of an hour, and at the end of thirty min- 
utes more, the two streams, which had flowed 
together, rendered the whole liquid turbid. It 
was at this time that the zero voltage was at- 
tained. In the second test two clean plates 
formed the couple. The voltage rose at first 
and then fell below zero, indicating that the 
poles had become changed. The voltage then 
rose steadily for some time, but never reached 
as high a point as that attained by the rusty 
plate couple. When the couple consisted of one 
rusty and one clean plate, the latter remained 
the cathode throughout the duration of the 
experiment, so that the voltage was always 
below the zero point. These results are taken 
by the experimenters to indicate that the pro- 
cess of rusting is an electrochemical one. If 
the voltage remains constant the two plates 
are undergoing the same amount of change; 
if, however, the voltage changes, one plate is 
undergoing more rapid change than the other. 

In addition to the above tests the experi- 
menters made investigations on the amount of 
iron dissolved from cast and wrought iron 


MARCH, 1908. 


NOTES ON ENGINEERING AND APPLIED SCIENCE 


shavings of different compositions, which were 
subjected to the action of water and carbon 
dioxide. The results showed that cast iron was 
more liable to rust than wrought iron. The 
same conclusion was reached when the shav- 
ings were exposed to the action of water, air, 
and carbon dioxide. No results were obtained, 
however, which would lead to show what effect, 
if any, the percentages of carbon, silicon, etc., 
contained in the iron, have upon its liability 
to rust. 


Tests on Concrete for Heat Resistance.—A 

number of interesting tests were recently made 
in the power house of the West Penn Railways 
at Connellsville, Pa., to determine the adapt- 
ability of concrete for use in the construction 
of smoke flues. The tests were conducted by 
F. W. Scheidenhelm, construction engineer for 
the company. 
In the first test five specimens were made, 
each 6 in. x 6 in. x 3 in. with a 6 in. x 6 in. 
piece of 3-in. mesh, No. 10 gage expanded metal 
placed % in. from the bottom. One of these 
was made of three parts sand and one of 
cement. The others were made with three 
parts of sand and cement and lime in varying 
proportions to make up one part at the end of 
two weeks. The specimens were put in the 
back of a boiler at the power house, directly 
above the flue, where they received the heat 
from the flue gases just before the gases pass 
into the smoke-flue. They were exposed to 
heat for approximately 84 hours. The temper- 
ature was about 800° F. at the end of the 
test. The specimen made without lime showed 
no appreciable deterioration as to hardness. A 
small crack, however, appeared. The speci- 
mens made with lime softenea appreciably. 

In the second test two specimens were ex- 
posed to heat under same conditions as the 
specimens described above. The specimens 
were 12 in. x 12 in. x 3 in. with a similar 
piece of expanded metal placed about three- 
quarters of an inch from the bottom. One 
specimen contained sand, cement and cinders 
in the proportion of 1, 2, 4; the other con- 
tained lime, sand, cement and cinders in the 
proportion of , &, 2, 4. 

At the end of the test block No. 1 was 
slightly cracked; otherwise it was sound and 
hard. The cracks seemed to extend nearly 
through the whole block. Block No. 2 had sur- 
face cracks only, but was very much softened, 
as was discovered by tapping with a sledge. 
The cinders in both blocks showed some signs 
of burning, although this did not seem to have 
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affected the block. Mr. Scheidenhelm con- 
cluded, however, that this tendency to burning 
was sufficient to condemn the use of cinders 
in making concrete for flues. The tests also 
showed the weakening effect of lime when used 
in places where the concrete was subjected to 
heat.—Condensed from The Street Railway 
Journal.”’ 


Breathing Apparatus for Use in Mines.— 
Owing to the dangers attendant upon working 
in many mines, particularly after explosions, 
breathing apparatus of various kinds have been 
devised. The essential requisites of such de- 
vices are: (1) To allow the wearer to remain 
in an irrespirable or poisonous atmosphere for 
some time, and (2) to allow a man to crawl 
through or under such obstacles as may be 
encountered after a mine explosion, with the 
same ease as an unencumbered man. These 
objects are attained by connecting the mouth 
with a breathing bag or box, into which oxygen 
is delivered, and from which the exhaled car- 
bonic acid is absorbed; by making and arrang- 
ing the required apparatus so that it is as light | 
as possible, and is adapted to the body in such 
a way as to unfetter the movements of the 
wearer, and to increase the girth of the body 
as little as possible. The apparatus, too, must 
not project in such a way as to dislodge beams, 
rocks, etc., when the wearer is exploring dan- 
gerously encumbered ways after an explosion. 
The apparatus should fit him so that he knows 
he can pass through where his head and 
shoulders can pass. The apparatus must be air 
tight from without inwards to prevent the en- 
trance of irritating vapors, such as thick 
smoke, and the eyes must be protected from 
the same. The apparatus should allow of the 
mouthpiece being removed so that a few words 
of direction may be spoken or drink taken if 
occasion arises. There is no risk in doing this 
so long as the tube leading from the mouth- 
piece to the breathing-bag can be closed by the 
thumb. 

The breathing-bag must be large enough to 
contain the deepest inspiration or expiration 
quite easily. Inspiration out of an empty, or 
expiration into a full bag is very distressing 
and not free from risk. The breathing volume 
while resting is about 30 cu. ins.; while work- 
ing it may reach 90 cu. ins. The bag must be 
moderately distensible. 

The carbon dioxide is absorbed from the re- 
spired air by sticks of sodium hydroxide placed 
at the bottom of the breathing-box or bag. The 
oxygen is supplied from bottles which are 


MARCH, 1908. 


298 


strapped on the back of the miner. These are 
filled with the gas under pressure. The sup- 
ply is sufficient to deliver about two quarts of 
oxygen per minute, and the supply is sufficient 
to last about two hours. A pressure gage is at- 
tached to the front of the breathing-bag and 
the miner can see at any moment how much 
longer his supply of oxygen will last.—From a 
lecture delivered by Prof. L. Hill before the 
North Staffordshire Institute of Mining and 
Mechanical Engineers. 


Treatment of Decayed Stone.—When the de- 
cay of stone has been caused, or partly caused, 
by the attack of sulphuric acid, baryta may 
be used to remedy the trouble. The easiest 
way of applying this earthy base is in the form 
of baryta water. This is a solution in dis- 
tilled water of barium hydroxide. A solution 
saturated at the summer temperature is used 
in the following manner: Dust and loose par- 
ticles of stone should be removed from the sur- 
face to be treated by means of a jet of air, 
although there are cases where the stone may 
be safely cleaned by means of a dry brush. 
Then the baryta water should be applied in 
the form of spray to the surfaces of the de- 
cayed stone, the use of a brush of any kind, at 
this stage, being generally inadmissible. The 
spraying should be repeated, at intervals of 
two or three days, until the treated stone- 
work has become hard enough to bear the 
application of a paint brush freely charged 
with baryta water; in some cases a garden 
syringe having a fine rose jet is a convenient 
instrument to employ. For all external stone- 
work and in all interiors not artificially 
warmed, the baryta treatment must be carried 
out in the summer, preferably in dry weather. 
The baryta solution, which penetrates to u 
considerable depth in the case of porous stones, 
seldom hardens the surface appreciably until 
it has been applied several times; eight or nine 
applications are sometimes required. Roughly, 
one gallon of baryta water serves for a single 
treatment of twenty superficial yards. 

Several cautions must be given as to the 
carrying out of the baryta treatment. Baryta 
water being poisonous, the workmen engaged 
in applying it must be told of the necessity 
of washing their hands before eating. And as 
the fine spray is liable to be inhaled, it is ad- 
visable for the men to place occasionally on 
the tongue a crystal of sulphate of soda and 
to swallow the solution formed; thus any solu- 
ble barium compounds in the mouth are 
changed into the insoluble and harmless sul- 
phate. The baryta water must not be exposed 
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more than can be helped to the air, as its 
strength, and in consequence its efficacy, will 
be impaired by the absorption of carbonic acid, 
which causes a precipitation of the carbonate. 
Then, too, the baryta water must not be al- 
lowed to cool below 60° F., or it will be 
weakened by the separation of crystals of 
barium hydrate.— Condensed from an article 
by A. W. Church in the Stone Trades Jour- 
nal.“ 


Preservation of Steel Imbedded in Concrete. 
—In tearing down a one-story reinforced con- 
crete building erected by the Turner Construc- 
tion Co. in 1902 for J. B. King & Co. at New 
Brighton, Staten Island, Mr. H. C. Turner, the 


president of the erecting company, was able 


to discover much in regard to the stability of 
this kind of construction. The account which 
he has prepared goes far toward proving that 
under ordinary conditions of loading and loca- 
tion and with proper precautions in building, 
reinforcing steel thoroughly embedded in con- 
crete will remain free from rust. 

The portion of the building removed had an 
area of 30 x 60 ft. and was razed to make 
room for a five-story structure. Owing to the 
extreme hardness of the concrete, 16-Ib. 
sledges were used to knock holes through the 
roof slab, and when onee a large hole was 
formed it was an easy matter to continue the 
wrecking. 

The walls were pulled over by block and fall 
and showed very clearly the elasticity of the 
wall. These walls were anchored to the foot- 
ings by bond bars which had been placed with 
the footing. Before falling the wall would 
lean at least 20° from the vertical and remain 
intact. The columns after being cut free at 
the top would bend back and forth like a sap- 
ling before the vertical bars would break. 
These bars finally broke at the junction be- 
tween the footing and the column, permitting 
the entire column to fall over unbroken. 

All steel reinforcement was found in perfect 
preservation, excepting in a few cases where 
the hoops were allowed to come closer than 
% in. to the surface. Some evidence of cor- 
rosion was found in such cases, thus demon- 
strating the necessity of keeping the steel rein- 
forcement at least 3% in. from the surface. 
The footings were covered by the tide twice 
daily. The concrete was extremely hard and 
showed no weakness whatever from the action 
of the salt water. The steel bars in the foot- 
ings were perfectly preserved, even in cases 
where the concrete protection was only & in 
thick.—“‘Engineering News.“ 
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THE VALUE OF ENGLISH TO THE ENGINEER 


By H. P. BREITENBACH* 


The function of the study of English in the 
training of the engineer and its contribution 
to his success in life are arriving at a meas- 
ure of appreciation. Many engineers, in the 
technical press and elsewhere, have expressed 
noteworthy opinions as to the importance of 
the subject. One engineer of prominence 
writes: ‘‘Regarding the degree of proficiency 
in the use of English needed by an engineer, 
I can hardly express myself in sufficiently 
strong terms.“ Says another: English has 
been of more value to me in the practice of 
engineering than any other study.“ College 
faculties, to be sure, have long held similar 
opinions. Thomas M. Drown, when president 
of Lehigh University, thus expressed himself 
when writing on the subject: ‘‘Too much 
stress cannot be laid on the importance of a 
thorough course in English language and lit- 
erature. This should begin in the primary 
school and be continued without interruption 
to the senior class of our colleges and engi- 
neering schools. It is, if possible, more im- 
portant even that the engineering student 
should be proficient in the writing of Eng- 
lish than the collegian. The ability to ex- 
press himself clearly and accurately may be 
said to be a tool of his trade, for he has to 
write reports and prepare specifications, the 
very soul of which is accuracy.” Even among 
students in engineering colleges there are 
signs that their old-time intolerance of Eng- 
lish as not practical” is giving way to a fuller 
conception of its meaning and a realization 
of its true value for them. 

The movement toward appreciation of the 
value of English as a college study is no doubt 
due to a more fundamental conception of the 
nature of the subject. It has been too com- 
monly assumed that the ideal of language is 
correct grammar; or that its main element is 

‘University of Michigan, Ann Arbor, Mich. 


the study of “figures of speech and other orna- 
ments of style.“ At the bottom of these no- 
tions, and possibly responsible for them, is 
the shallow theory that makes rhetoric a mat- 
ter merely of form, with no concern for, nor 
relation to the content or meaning. Corres- 
ponding to this attitude toward rhetoric is 
the equally shallow view of literature as de- 
signed for mere amusement or pastime. 

The broader and deeper conception, of lan- 
guage and literature relates them intimately 
with mind and with life itself. It accords 
with the established doctrine that thought and 
language are inseparable; as one of the pro- 
foundest thinkers of modern times has ex- 
pressed it, It would be rash to say that there 
can be thought without language—if lan- 
guage includes every possible system of recog- 
nizable signs—and wholly perverse to imagine 
that the ideal of intelligence is at all in the 
direction of a severance of thought from 
words.” The teacher of rhetoric and compo- 
sition, accordingly, is no longer satisfied with 
an essay whose merit consists in correct spell- 
ing, punctuation and grammar. He recognizes 
that, while these things have their impor- 
tance, it resides not in themselves, but in 
what they represent. The teacher goes back 
of the words to the ideas for which they 
are symbols. His task, as he conceives it, is 
not to teach the student to put words and 
sentences together like building-blocks, but 
rather so to train his powers of observation 
and analysis and so to develop and organize 
his powers of thought that clear and accurate 
expression will be the natural accompaniment. 
The corresponding view of literature regards 
it as a representation of life; its study is the 
endeavor to interpret the experience of others 
in terms of one’s own experience. 

Considered in this light, the study of his 
language and its literature, it is readily seen, 
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will form an increasingly large part of the 
education of every successful professional 
man. With the maturing of his powers 
he will draw more and more upon the stores 
of knowledge which the race has accumulated 
in the form of literature; and correspondingly, 
too, he will extend his own range of influence 
through the expression of his ideas. For the 
engineer, the two main media of expression 
are the drawing and the spoken or written 
word. As he advances in his profession, the 
latter becomes increasingly important. As 
one engineer puts it, The big work of the 
engineer is done with the typewriter rather 
than with the slide-rule or T-square.” 

For the student in the engineering college 
the study of English is very often the sole 
representative of the cultural as distinguished 
from the technical or professional element in 
his education. As such it opens avenues of 
approach into the literature of science, his- 
tory, art and other subjects, from which he 
may gain a fuller knowledge of the world and 
of the part he should play in it. Recognizing 
the opportunity here afforded, several engi- 
neering colleges lay out for the student pre- 
scribed courses of general reading, with the 
idea, as one school announces, that his ac- 
quaintance with this literature ‘‘will not only 
increase his general usefulness and his indi- 
vidual enjoyment, but will also be of much 
practical importance to him as a professional 
man in his social and business relations.“ 
Other benefits also are, of course, to be de- 
rived by the engineering student from the 
study of English; these, as President Drown 
intimated, are such as the average collegian 
derives from the same source. 

Once graduated and entered upon his pro- 
fession, the engineer finds the cultural ele- 
ment of still greater importance. If he is 
not to confine himself to the routine of his 
work and the limits set by its interests, if 
he is to appreciate good literature, if he is to 
converse intelligently and on equal terms with 
those whom he meets in social intercourse— 
if, in short, he is to be a citizen of the world 
and not merely a worker in it, he needs to 
share in its culture. 

It is, however, mainly the practical bene- 
fits arising from training in English that the 
engineer has recognized. On this point his 
own testimony may well be presented here. 
A year or two ago, as an outcome of a discus- 
sion that arose in an English class of junior 
engineers at the University of Michigan, the 
members of the class were enoouraged to write 
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to alumni of the department to secure their 
opinions on certain points at issue; among 
these was the question of the value of Eng- 
lish to the practicing engineer. About a half 
hundred replies were received. The writers 
of all of them agreed in ascribing to English 
a high value among the engineer’s assets. 
They mentioned as the chief professional ap- 
plications of the engineer's training in the 
subject—in addition to the furthering of his 
command of speech—the writing of business 
letters, articles for the press, reports, con- 
tracts and specifications. Moreover, several 
cases are cited of engineers who have made 
writing their life work, devoting themselves, 
that is, to the flelds of catalogue and adver- 
tisement writing, technical journalism and 
the like. 

The influence of his speech on the success 
of the engineer is too often lost sight of. By 
the instructions he gives his subordinates, by 
his conversations and discussions with his 
fellow engineers, and by his attitude toward 
those that seek his advice, especially when he 
has to address himself to an audience of some 
size, such as a board of directors, a learned 
society, or a meeting of the general public— 
by such means and in such cases his profes- 
sional reputation and success are increased or 
diminished. When he appears in court as wit- 
ness, says one of the chief authorities of the 
country on the legal aspect of engineering, 


` he is apt to be unsuccessful because of a 


lack of prompt comprehension of the English 
language.“ 

The ability of an engineer is often judged 
by the business letters he writes. Certainly 
they in great measure determine his success. 
The well-written letter of application secures 
for him the desired position. The courteous 
answer to an inquiry leads to desirable busi- 
ness relations. A careful explanation of some 
matter misunderstood, or a tactful treatment 
of some point at issue may prevent the loss 
of a desirable client or customer. Corres- 
pondence,“ as one engineer writes, is in it- 
self a fine art, and is of extreme importance.” 

When the letter is addressed to a technical 
journal or when an article is written for pub- 
lication, even more important results may en- 
sue. Immeasurably wider circles of influence 
are thus opened to the individual. To an 
article or communication written for a tech- 
nical journal, more than one engineer can 
ascribe a rapid rise in his profession. The 
indifferent or careless engineer reasons that 
the editorial revision of his letter or article 
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will straighten out its tangled logic or its con- 
fused statements. It is true that the editor’s 
blue pencil does so much and more, in in- 
numerable cases. Any editor of a technical 
journal will bear feeling witness to that. In- 
deed, regarding the literary deficiencies of the 
contributions of many engineers, he will wax 
positively pathetic. Moreover, the periodical 
itself generally, despite his valiant editorial 
labor, will afford eloquent testimony. Yet the 
standard of the engineering journals is rising, 
and for the editorial columns of some of them 
one need feel no shame. Moreover, the in- 
creasing number of new periodicals and the 
enlarging circulation of the old ones are evi- 
dence that the engineering profession is com- 
ing to a fuller appreciation of the enormous 
importance to them of these organs of com- 
munication. The time is coming—there are 
even signs that it is close at hand—when in- 
different or careless contributions will receive 
no welcome from the higher class of technical 
journals. So much the poorer chance will 
there be for the less capable engineer, and 
more than ever will individual merit find its 
opportunity. 

The reports, contracts, specifications and 
other technical documents prepared by engi- 
neers exhibit no less the value and need of 
efficient training in English. The air is full, 
sO to speak, of complaints about inaccurate 
descriptions, ambiguous expressions, loosely- 
worded clauses, unsystematic arrangement, 
etc., etc. It is no exaggeration to say that 
millions of dollars have been spent in litiga- 
tion solely because of such defects. Indeed, 
a single case involving $4,000,000 might be 
cited in which the issue is the reference of a 
relative pronoun. Another case, which was 
compromised by the payment of $300, hinged 
upon the mistake of inserting a comma where 
there should have been none. On the margin 
of difference between what specifications say 
and what they are meant to say, tricky con- 
tractors grow rich. Cases have been cited, 
nevertheless, where defective clauses in speci- 
fications have not only been used time after 
time by the author, but have been copied by 
other engineers into their documents. On the 
other hand, the carefully prepared reports, 
contracts, and specifications of many engi- 
neers are a credit to the profession, and, in 
the long run, a source of substantial benefit to 
all parties concerned. For example, a con- 
sulting engineer records the promotion of an 
assistant to a position “ten times the magni- 
tude of his former job, very largely because of 
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the completeness and succinctness of his 
monthly reports.“ Accurate and complete spe— 
cifications and contracts are of inestimable 
assistance to the honest contractor and the 
principal; ultimately, therefore, to the engi- 
neer himself. 

Besides the above-mentioned ways in which 
engineers have found English of value, there 
are certain others of a specialized character. 
In these a knowledge of language, it appears, 
is of still greater importance. The reference 
is to such fields as the writing of technical 
catalogues, pamphlets and other advertising 
matter, and the editing of technical journals; 
all of which employments are comparatively 
recent specialties for engineers. 

Engineering journalism may be called a 
product of the last half-century, and has only 
of late years offered desirable openings for. 
engineers. Many of its important positions 
have been held by men of journalistic rather 
than engineering ability; on the other hand, 
many editors today are engineers but are de- 
ficient on the journalistic side. The editor of 
one of our leading engineering journals, in 
a personal letter, declares that there is but a 
“relatively small number of technical journals 
in this country that consider it important to 
have a thoroughly competent staff.“ He spe- 
cifies as the essential editorial qualifications, 
besides technical knowledge, literary apti- 
tude; a keen eye for the news value of every- 
thing—technical, industrial, financial or other- 
wise—which transpires within the particular 
field of a journal; a faculty for discriminating 
between essentials and details and for pre- 
senting a subject impartially and in proper 
perspective; and a disposition to entering into 
and maintaining good relations with men in 
order to command sources of journalistic in- 
formation. To one who possesses or can ac- 
quire these qualifications,’ he adds, ‘‘techni- 
cal journalism offers a good career.” Evi- 
dently the rising standard of the technical 
press is making increased demands not only, 
as mentioned above, on the contributors, but 
also on the editors as well. So much, in fact, 
is definitely set forth in a recent editorial in 
“Engineering News.” Therein the writer 
asserts that the greatest need in en- 
gineering literature today is for better qual- 
ity. In his illuminating discussion he appeals 
“as much for high standards of editorial work 
as for greater care on the part of contribu- 
tors.” Without doubt, the engineer of the fu- 
ture, with his increased capacity for expres- 
sion in English, and possibly with special uni- 
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versity training in journalism, is going to re- 
spond to the already voiced demand for bet- 
ter technical editors. 

To say that engineers are becoming con- 
scious that they constitute a profession and 
that they are becoming aware of the implica- 
tions thereof is, in a sense, to sum up the 
whole matter. As a professional man, the 
engineer must needs share in the culture of 
the world; and of this larger life of humanity 
the English language and literature embodies 
an important part. His enlarged relations 
with mankind are refiected in increased re- 
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quirements for expression. As an applied sci- 
entist whose objective point is the use and 
convenience of man, he must make his knowl- 
edge humanly serviceable, not only by em- 
bodying it in structures and machines, but by 
extending the range of it as knowledge. In 
the inspiring words of the great historian 
Mommsen, The art of measuring brings the 
world into subjection to man; the art of writ- 
ing prevents his knowledge from perishing 
along with himself: together they make him 
—what nature has not made him—all-power- 
ful and eternal.“ 


BOOK REVIEWS AND NOTICES 


ECONOMICS OF RAILWAY OPERATION.— 
By M. L. Byers, Chief Engineer Mainten- 
ance of Way, Missouri Pacific Railway. 
New York: The Engineering News Pub- 
lishing Co. London, England: Archibald 
Constable & Co., Ltd. Cloth; 6 x 9% 
ins.; pp. 672; with many diagrams, fold- 
ing tables and text illustrations. $5, net. 


The literature of railroading has been meas- 
urably enriched by this effort of a practical 
man to produce a practical book on the science 
of railroad operation. He has succeeded to 
such. an extent that his work will, without 
doubt, be regarded for many years as the stand- 
ard on its subject, just as for many years 
Wellington’s “Railroad Location” has been re- 
garded as the standard in its field. 

The general objects of the ‘‘Economics of 
Railway Operation,“ as stated by the author, 
are (1) to so outline the operations of each 
department as to give to those not familiar with 
its workings a sufficient insight to enable them 
readily to acquire further detailed information 
through their own observations, and through 
their abflity to inquire intelligently in regard 
to those features which they do not understand. 
(2) To bring into clear relief the underlying 
principles of economic operation with a view 
to the practical usefulness of this information 
to the employee in securing better results in 
that portion of the field under his direction: 
also to give him a clearer general understand- 
ing of the science of railroading, and so fit him 
for further promotion. 

The book is divided into seven parts: I., 
Organization (66 pages); II., Employment, 
Education and Discipline of Forces (30 pages); 
III., Accounts and Accounting (54 pages); IV., 


Reports (65 pages); V., Economic Operation 
(360 pages), subdivided into six chapters on 
General Expenditures, Maintenance of Way and 
Structures, Machinery Department Operation, 
Transportation, Freight Traffic Department and 
Other Departments; VI., Analysis of Operations 
and Control of Expense (52 pages); VII., Bet- 
terments (45 pages). Seven pages are de- 
voted to a comprehensive double-column index. 

The most important and valuable parts are 
the first, second and fifth. Under Organiza- 
tion the author has endeavored to give a gen- 
eral discussion of the principles of organiza- 
tion and the objects to be achieved thereby. 
He lays down several useful rules and quotes 
at length from the report of a committee ap- 
pointed by the British Secretary of State for 
War to consider the decentralization of the 
War Office business resulting from the break- 
down of that department in the Boer war. The 
difference between divisional and departmental 
organization is indicated, together with the 
relative advantages and disadvantages of each. 
An ideal organization stating in considerable 
detail the duties of the principal positions on a 
railroad is given, this Organization being based 
very largely on that of the Pennsylvania 
Railroad. 

In the second part the subject of the employ- 
ment, education and discipline of employees 
is discussed with a view to illustrating the 
underlying principles and the objects to be 
attained. Statistics showing the number of 
railroad employees of the different classes in 
the United States are given; also, information 
in regard to employees’ Relief Associations, 


Railway Relief Departments, Railway Savings 
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and Insurance Departments, and other means 
for caring for the interests of the employees 
are shown. 

Under the head of economic operation, the 
author lays stress on the necessity of obtaining 
a proper sense of the relative importance of 
the different items making up the operating 
expenses. The various details of the expense 
account are discussed and illustrated, with ex- 
amples from different railway systems. This 
part constituting, as it does, more than half 
of the book, is a valuable treatment of eco- 
nomical operation and is in itself sufficient to 
give the book a wide circulation and to war- 
rant its consideration as a standard.“ 

In the sixth part is given a careful analysis 
of operations and control of expenses, the dif- 
ference is shown between constant expendi- 
tures, which do not fluctuate with any ordinary 
changes in the amount of traffic; Indirect Vari- 
able Expenditures, which, while ultimately fluc- 
tuating with the amount of traffic, do not neces- 
sarily at the time, show any effect from such 
fluctuation, and Direct Variable Expenditures, 
which fluctuate immediately with fluctuations 
in the amount of traffic. This is followed by 
a discussion of the General Balance Sheet and 
General Income Account; the duties of an in- 
spector of transportation and some examples 
of the inspector’s work and the kind of reports 
to be made. It is impossible for the General 
Officer of a large railway system to obtain by 
personal inspection the information needed by 
him to keep in touch with the operations under 
his charge, and this condition has necessitated 
the securing of various reports to supplement 
his observation. The author here endeavors to 
illustrate the method of using these reports 
and the principles upon which their arrange- 
ment must be based. Incidentally, the illus- 
trations eonvey considerable information in re- 
gard to Railway Operations. 

The other parts of the book will bear the 
criticism of incompleteness. At the same time, 
it must be remembered that the material avail- 
able would fill a much larger book than the 
present one and careful selection had to be 
made, so that, while the subject of accounting, 
for instance, receives considerable attention, it 
is not as full a discussion as the men engaged 
in this special work would want and is more 
than is wanted by those only indirectly con- 
nected with lt. 

An ideal subdivision of earnings, expense, 
material, and other accounts is outlined, the 
reasons for the subdivision being briefly stated. 
The system of accounting outlined is in general 
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that of the Pennsylvania Allied Lines, the Rock 
Island Lines, etc., with the adoption of which 
the author had much to do. . 
We must express our highest commendation 
of the work Mr. Byers has done in the interest 
of railroad engineering as a whole and we 
feel sure that there is hardly a man in the 
railway service who cannot derive much benefit 
from a study of this book. 


RETRIEVAL AT PANAMA.—By “Lindon W. 
Bates, Author of Project for Panama 
Canal,” Terminal Harbors, Panama 
Canal,” Panama Canal, System and Pro- 
jects,” The Crisis at Panama, etc. For 
sale by The Technical Literature Co., 220 
Broadway, New York City. Buckram; 
6 x 9 ins.; pp. 554; 88 half-tone illustra- 
tions, maps and diagrams, including 11 
double-page plates. $5. 

The subject of the Panama Canal is always 
of interest to members of the engineering pro- 
fession as well as to the intelligent reading 
public, among whom there are many widely 
varying opinions as to how the canal should 
be built; but whatever may be the personal 
opinion of readers, it must be conceded that in 
championing his system Mr. Bates has put for- 
ward one of the most impressive discussions 
yet published of facts as they exist at the 
Isthmus. The author is a frained engineer of 
international reputation, whose connection 
with some of the greatest engineering projects 
of modern times and whose careful study of 
the canal problem from its inception to the 
present time, place him in a position to speak 
on the subject with an authority that demands 
consideration. In this book he strongly ar- 
gues for Retrieval at Panama,” the keynote 
of the book being contained in the sentence 
“Before the colossal deficits and the masked 
evils have shadowed the faith of American 
people in their ideals, let retrieval come at 
Panama.“ 

He concedes and shows the importance of 
the canal, its value to commerce and the ne- 
cessity of its control by the American people, 
but he protests against the people who are 
endorsing and paying for the canal, being kept 
in the dark as to the true state of things at 
Panama. He does not blame the President, 
but does blame his advisers and declares that 
no feature of the waterway is as the commis- 
sion presented it. He states: 


The international impractical five million- 
dollar breakwaters have been dropped, as has 
the international reef-ridden Pacific approach. 
The expert alinements at the Atlantic terminal 
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and in the Mindi-Gatun section have been al- 
tered. The Ancon-Corozal and Ancon-Sosa 
dams have been given up, and a Stevens dam 
‘substituted. The experts’ ‘‘mudsilt’? has been 
repudiated for the heart of the dam, and their 
cutters for the indurated rock excavation. 

“Is this,“ asks Mr. Bates, the Panama Canal 
design for whose preparation engineers were 
summoned from the four quarters?“ 

Since the publication in the New York 
Press” of the original articles which form the 
basis of the present work, several changes 
have been made in the plans for the canal in 
accordance with Mr. Bates’ contentions, but 
only once, in January, 1907, has the commis- 
sion openly shown consideration for his words. 
Since then the canal administration has adopted 
his stipulation for a 1,000-ft. lock, as against 
the 820-ft. lock in their plans; has widened 
the locks from 90 to 110 ft.; has revised the 
estimates of the cost of the work, and has 
come to the conclusion to abandon the La Boca 
lock on the Pacific side, moving it back to 
Miraflores. As an explanation of this import- 
ant move, it fs asserted that the entrance to 
the canal being placed so far inland would 
make it easier of defense, while it is confessed 
that foundations could not be discovered for 
the original site. 

The author presents his own solution of the 
Panama problem, which he calls simple, nat- 
ural and cheap: 


Under it, by the building of three low dikes, 
no higher than those that impound the reser- 
voir at Central Park, in one year, and at a 
cost of less than $1,000,000, the landwidth 
of the Isthmus could be reduced from the 
present forty-seven miles to less than sixteen 
miles. Forty-seven miles to sixteen miles— 
the distance narrowed to one-third. Would 
not this augur a living chance for the canal? 
Would not this hold some valid promise and 
some possibility of cut costs and cut forces? 
A year later, by impounding but fifteen feet of 
water at Gatun, the landwidth can be reduced 
to the distance between Pedro-Miguel and 
Obispo, around seven miles. Forty-seven miles 
in two years reduced to seven, the landwidth 
cut to approximately one-seventh—the prob- 
lems, the expenditures, the execufion confined 
to this narrow pass between the hemming wa- 
ters, what rescue and salvation does it not 
guarantee? 


However much the reader may disagree with 
the plans advocated by Mr. Bates for the solu- 
tion of this great problem, it is not too much 
to say that his book is the most instructive 
work of constructive criticism of the Panama 
Canal that has ever been written. It is thor- 
ough in its discussions and is written in a read- 
able style characteristic of the author. 
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THE CHEMISTRY OF GAS MANUFACTURE. 
—A Practical Manual for the Use of Gas 
Engineers, Gas Managers and Students. 
By Harold M. Royle, F. C. S., Chief Chem- 
ical Assistant at the Beckton Gas Works. 
With colored plate and numerous illus- 
trations. New York: The Norman W. 
Henley Publishing Co., 1908; pp. xv + 328, 
8144 x 5% ins.; cloth. Price, $4.50. 

This books treats of the testing of the raw 
materials employed in the manufacture of il- 
luminating coal gas, and of the gas produced. 
Not much space is given to water gas, and none 
to producer or fuel gas. Processes of gas man- 
ufacture are entirely omitted. 

Six pages on the preparation of standard 
solutions are followed by a chapter on the 
chemical and physical examination of gas coal. 

Furnaces are then treated very briefly, while 
considerable space is given to methods for de- 
termining. the temperature, and two instru- 
ments for the continuous automatic recording 
of the amount of carbonic acid in flue gases, 
etc., are described and figured. 

The products of “carbonization” or destruc- 
tive distillation of bituminous coal then receive 
attention. Among other interesting informa- 
tion, a list of compounds known to occur in 
coal tar is given which contains the names of 
203 substances. 

Methods for the estimation of impurities in 
crude gas and methods for the analysis of ma- 
terials employed in the purification of cride 
gas are dealt with very fully. Indeed, the 
principal value of the book lies in the com- 
pleteness with which these subjects are treated. 
Methods for the determination of the lighting 
and heating value of gas also receive consid- 
erable attention. A short chapter on carbu- 
retted water gas deals mainly with the testing 
of the carburetting oils. 

An extensive appendix occupying about one- 
sixth of the entire book contains in extenso 
the rules of the London Metropolitan Gas 
Referees for testing gas, including descriptions, 
figures and directions for use of all the special 
apparatus employed. Various standard tables 
of specific gravity, etc., and a fine index con- 
clude the book. 

As is to be naturally expected the British 
character of the book crops up continually. 

A few misprints have been noted, for ex- 
ample, on page 99, copperas is called iron sul- 
phide. On page 146 the cylinder is allowed to 
revivify instead of its contents, and in the next 
sentence it is made moisture. On page 148 it 
is stated that Fe, O, will be estimated as FeO, 
when what is meant is that such Fe, O, will 
not be estimated at all. Careless or faulty use 
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of English is frequent as on page 99, line 2, 
page 105, line 2, and page 149, lines 8 and 12. 
The calculations and reasoning on pages 149 
and 150 appear to the reviewer unintelligi- 
ble. 

This book should be of great use to those 
for whom it is intended. 

The paper, type and binding are very good, 
and the illustrations are excellent. 


MINING, MINERAL AND GEOLOGICAL LAW. 
—tTreatise on the Law of the United 
States Involving Geology, Mineralogy and 
Allied Sciences as Applied in Mining, Real 
Estate, Public Land, United States Cus- 
toms and Other Litigation; Also the Ac- 
quisition and Maintenance of Mining 
Rights in the Public Domain and Obtain- 
ing Patents for Mineral Land Under the 
United States Mining Laws. By Charles 
H. Shamel, Ph.D., of the Illinois and 
Michigan Bars. London and New York: 
Hill Publishing Co. Cloth; 6 x 9% ins.; 
pp. 627; 103 illustrations in the text and 
1 folding sheet. $5. 

The value of a thorough knowledge of min- 
ing law in the equipment of the mining en- 
gineer is usually underestimated. The impor- 
tance of the relation between the laws regard- 
Ing mining operations and the actual perform- 
ance of those operations can hardly be over- 
estimated. In the United States mining is 
liable to be subject to special provisions of 
three different legal systems, namely, the com- 
mon law, State statutes and the United States 
statutes. If a mine is not operated in accord- 
ance with these complicated laws, it is likely to 
become the prey of costly litigation. In the 
past no book has been available from which 
practical men could obtain a knowledge of min- 
ing law. Recent alterations and revisions of 
the statutes and court decisions have rendered 
such as are now on the market untrustworthy, 
on which account Mr. Shamel’s work will be 
doubly appreciated. The volume is designed 
for the lawyer as well as the practical man, 
and covers the entire field of mining law. A 
concise but thorough discussion of the scientific 
topics which are important in connection with 
mining litigation is given in the beginning of 
the work, and its value is supplemented by an 
excellent bibliography on these subjects. The 
author then takes up the questions of prop- 
erty in minerals, and cites the legal definitions 
of minerals, veins, lodes, etc. The law relating 
to mining rights on the public domain, and the 
extralateral or apex law are next thoroughly 
discussed. The question of tunnels and the 
tunnel locations is then considered, and many 
interesting instances of the use of geology in 
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the law are quoted. An extremely valuable 
appendix concludes the work. This contains 
the full text of the United States statutes gov- 
erning mining, the Land Office rules and the 
mining statutes of all the important metal- 
mining states. These are all brought down to 
date and include the additions and revisions 
of 1907. A useful index concludes the book. 


EXPERIMENTAL ELECTRICAL ENGINEER- 
ING—And Manual for Electrical Testing. 
For Engineers and Students in Engineer- 
ing Laboratories. By V. Karapetoff. New 
York: John Wiley & Sons. London, 
England: Chapman & Hall, Ltd. Cloth; 
6 x 9 ins.; pp. xxxiv + 790; 538 illustra- 
tions. $6, net. ' 

In preparing this work the writer aimed to 
produce a manual for use in the laboratory, 
which would be suited to the needs of the 
courses in general electrical engineering which 
are given in the last two years in most of the 
American engineering schools. The author 
first takes up electrical units and the construc- 
tion and operation of instruments for their 
measurement. Five chapters are then devoted 
to the discussion of reactance and resistance 
in alternating current circuits, electrostatic 
capacity, the magnetic circuit, permeability 
tests, and the measurement of core loss. The 
three following chapters deal with the photo- 
metry of incandescent lamps, the arc light and 
illumination in general. Transmission and dis- 
tributing lines form the subjects of the next 
two chapters which are followed by fifteen 
chapters on electrical machinery and auxiliary 
devices. In these the various types of motors, 
generators, converters, transformers, batteries, 
switchboards and controllers are taken up and 
the essential features of their construction and 
operation given. The book closes with four 
chapters on electric railway work, electric 
heating and welding, the elements of telephony 
and the safety of electric plants. The arrange- 
ment of the work is such as to make each 
chapter, as far as possible, independent, in 
order to enable classes or students to do the 
work as most suited to their schedule, equip- 
ment and convenience. Each chapter contains 
a number of experiments dealing with the par- 
ticular branch covered. Altogether there are 
more than three hundred of them, ranging 
from elementary to advanced. The plan fol- 
lowed by the author in each chapter is this: 
first, the particular class of machinery is de- 
scribed and the practical needs for certain 
arrangements and procedures of operation are 
given; the object and method of each experi- 
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ment are next described in detail and instruc- 
tions as to methods to be employed in obtain- 
ing data are given. The book is written in a 
clear and interesting style and the illustrations 
throughout are good. 


LAND TREATMENT OF SEWAGE.—A Digest 
of the Reports Made to the Royal Commis- 
sion on Sewage Disposal by Their Special- 
ly-Appointed Officers. By Herbert T. 
Scoble, Professional Associate of the Sur- 
veyors' Institution, M. R. S. I., F. R. M. S. 
Reprinted from The Surveyor and Mu- 
nicipal and County Engineer.“ London: 
St. Bride’s Press. New York: D. Van 
Nostrand Co. Cloth; 9x11% ins.; pp. 76. 
$2, net. 

In 1898 the Royal Commission on Sewage 
Disposal was appointed to investigate the va- 
rious methods which might be properly adopted 
for treating and disposing of sewage. Sev- 
eral reports have thus far been made by this 
commission on various systems for the dis- 
posal of waste. The fourth report, made in 
1904, contains considerable matter collected 
as à result of investigations of various sewage 
farms. These reports are very voluminous, 
and this digest, by one of the most eminent 
sanitary engineers of England, will be of value 
to all who wish to read, in a condensed form, 
the results of the work of the Commission. 

Eight English sewage farms were studied, 
and the points particularly noted were the fol- 
lowing: (1) The composition of the sewage 
and the preparation before passing on the 
land; (2) the nature of the soil and the sub- 
soil; (3) figures relating to acreage, popula- 
tion, etc.; (4) method of treatment of sewage 
and cropping the land; and (5) analysis of the 
quality of the effluent as compared with sew- 
age and with stream. A digest of the general 
conclusions of the commission as to the value 
of the land treatment of sewage are given and 
the author also sums the results of their work. 


WIRELESS TELEGRAPHY FOR AMATEURS. 
—A Handbook on the Principles of Radio- 
telegraphy and the Construction and 
Working of Apparatus for Short-Distance 
Transmission. By R. P. Howgrave-Gra- 
ham, A. M. Inst E. E. New York: Spon 
& Chamberlain. London: E. & F. Spon, 
Ltd. Cloth; 5 x 7% ins.; pp. 160; illus- 
trated. $1. 00, net. 


Wireless telegraphy is each day becoming of 
more practical value and each day is being 
used more and more all over the world. Many 
persons who have followed the development 
of the system desire to construct one for them- 
selves, but beyond the general accounts given 
in text-books and articles, have been unable 
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to get any instructions as to methods of pro- 
cedure. This book is designed to fill this 
need, and, being written for the amateur, need- 
less technicalities have been avoided and the 
matter has been presented in as clear a man- 
ner as possible. The author first sketches the 
history of radiotelegraphy and outlines the 
physical principles on which it is based. A 
chapter on the Poulsen system for generating 
electric waves for radiotelegraphy then follows. 
The next two chapters deal with practical sys- 
tems for the use of the amateur experimenter, 
describing the receiving and transmitting appa- 
ratus, its construction and its operation. In 
an appendix the Morse alphabet is given for 
the use of experimenters who may be unac- 


. quainted with it. 


MEN WHO SELL THINGS.—By Walter D. 
Moody. Chicago: A. C. McClurg & Co. 
Cloth; 5 x 7% ins.; pp. 296. $1. 

The qualifications necessary for the making 
of a successful salesman and the reasons for 
so many failures in this branch of business 
are dealt with in this book. The writer has 
compiled many of his experiences and observa- 
tions and he writes not only from the point of 
view of the salesman, but from that of the 
buyer, sales manager and employer as well. 
While the book is not of a technical nature, 
nevertheless the fact that so many engineers 
are connected with the selling departments of 
their firms, and that young engineers espe- 
cially are lacking in knowledge necessary in 
this line, will make it one of value to many 
technical men. 


NEW BOOKS. 


Civil Engineering. 

DAS PROBLEM DER PFAHLBELASTUNG.— 
By Ottokar Stern. Berlin, Germany: Wil- 
helm Ernst & Sohn. Paper; 6% x 10 
ins.; pp. 198; 61 illustrations in the text 
and 6 plates. 


DIE KEGELPROBE.—A New Method of Test- 
ing for Hardness. By Paul Ludwik. Ber- 
lin, Germany: Julius Springer. Paper; 
5% x 814 ins.; pp. 35; one text illustra- 
tion. One mark; American price, 40 cts. 


RAPPORT D’ENSEMBLE SUR LES MOYENS 
EMPLOYES JUSQU'ICI POUR COM- 
BATTRE LA POUSSIERE DES ROUTES. 
—Presented to the Commission appointed 
by the Minister of Public Works, by M. 
Le Gavrian, Engineer of Bridges and 
Parks, Secretary of the Commission. (Ex- 
tract from ‘‘Annales des Ponts et Chaus- 
sées,” Vol. II., 1907.) Paris, France: E. 
Bernard. Paper; 6% x 9% ins.; pp. 24. 
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MANUAL OF RECOMMENDED PRACTICE 
FOR RAILWAY ENGINEERING AND 


Pp. 439 to 532; one illustraffon in the 
text. 


MAINTENANCE OF WAY.—American No. 334: The Burning of Coal without 


Railway Engineering and Maintenance of 
Way Association, 962 Monadnock Block, 


Smoke in Boiler Plants. A Preliminary 
Report. By D. T. Randall. Pp. 26. 


Chicago. Cloth; 6 x 9 ins.; pp. 291; il- No. 339: The Purchase of Coal under Gov- 


lustrated. $3. (Half morocco, $3.50). 


ROAD PAMPHLETS.—By Arthur R. Hirst, 
Highway Engineer of the Highway Divi- 
sion of the Wisconsin Geological and Nat- 


ernment and Commercial Specifications 
on the Basis of Its Heating Value. With 
Analyses of Coal Delivered under Govern- 
ment Contracts. By D. T. Randall. Pp. 27. 


ural History Survey. Madison, Wiscon- CARBURETING AND COMBUSTION IN AL- 


sin: The State. Paper; 4% x 7 ins. 
No. 1: Earth Roads. Pp. 32. 

No. 2: The Earth Road Drag. Pp. 24. 
No. 3: Stone and Gravel Roads. Pp. 32. 
No. 4: Culverts and Bridges. Pp. 64. 


STEEL CONSTRUCTION.—A Practical Treat- 
ise on the Modern Use of Steel in the Erec- 
tion of Fireproof Buildings, and Its Ap- 
plications to Structural Work in General. DIE 
By Edward A. Tucker, M. Am. Soc. C. E., 
Architectural Engineer. Chicago, III.: 
American School of Correspondence. 
Cloth; 64% x 9% ins.; pp. 308; 287 illus- 
trations, mostly in the text. $1.50. 


WATER POWER VALUATIONS.—Computa- 
tion of the Values of Water Powers, and 
the Damages Caused by the Diversion of 
Water Used for Power; by Charles T. 
Main.—Damages Caused by the Diversion 
of Water Power; by Clemens Hersche!.— 


COHOL ENGINES.—By Ernest Sorel. 
Translated from the French by Sherman 
M. Woodward, Formerly Professor of 
Steam Engineering, State University of 
Iowa, and John Preston. New York: John 
Wiley & Sons. London, England: Chap- 
man & Hall, Ltd. Cloth; 5 x 8% ins.; 
pp. 269; 26 illustrations in the text. $3; 
English price, 12s., 6d., net. 


ENTWICKLUNG DER DAMPFMA- 
SCHINE.—A History of the Stationary 
Steam Engine, the Locomobile, the Marine 
Engine and the Locomotive. Prepared at 
the Direction of the Verein Deutscher In- 
genieure, by Conrad Matschoss. In two 
volumes. Berlin, Germany: Julius 
Springer. Cloth; 7% x 10% ins. Vol. 
I.: pp. 834; 780 illustrations in the text 
and 32 portraits. Vol. II.: pp. 732; 1,073 
illustrations in the text and 6 portraits. 
24 marks; American price, $9.60. 


Water Rights; by Richard A. Hale. (Re- POWER AND TRANSMISSION.—A Work De- 


printed from Journal of the New England 
Water-Works Association, Vol. XXI., No. 
3.) Paper; 6x 9% ins.; pp. 214 to 278; 
illustrated. 


Electrical Engineering. 


ELECTRICAL TRACTION.—By Ernest Wil- 
son, M. Inst. E. E., Professor of Electrical 
Engineering in the Siemens Laboratory, 


signed for Elementary Instruction in Col- 
leges and Manual Training Schools. By 
E. W. Kerr, M. E., Professor of Experi- 
mental Engineering, Louisiana State Uni- 
versity. Second Edition. Revised. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; 6 x 9 ins.; 
pp. xiv + 366; 264 text figures. $2.00. 


King’s College, London, and Francis Ly- STEAM-TURBINES.-—By Carl C. Thomas, Pro- 


dall, Assoc. Inst. E. E. In two volumes. 
New York: Longmans, Green & Co. Lon- 
don, England: Edward Arnold. Cloth; 
5%x 8% ins. $4, net (each volume). 
Vol. I.: Direct Current. Pp. 475; 271 il- 
lustrations, mostly in the text. 
Vol. II.: Alternating Current. Pp. 328; 


fessor of Marine Engineering, Sibley Col- 
lege, Cornell University. Third Edition, 
revised and enlarged. New York: John 
Wiley & Sons. London, England: Chap- 
man & Hall, Ltd. Cloth; 5% x 9% ins.; 
pp. 334; folding diagrams and numerous 
text illustrations. $4. 


184 illustrations, mostly in the text. TABLES OF THE PROPERTIES OF STE AM 


AN INTRODUCTORY COURSE OF CONTINU- 
OUS CURRENT ENGINEERING.—By Al- 
fred Hay, D.Sc., M. Inst. E. E. New York: 
D. Van Nostrand Co. Cloth; 5% x 8% 
ins.; pp. 327; 183 illustrations in the text. 
$2.50, net. 


Mechanical Engineering. 


AND OTHER VAPORS.—And Tempera- 
ture-Entropy Table. By Cecil H. Peabody, 
Professor of Naval Architecture and Ma- 
rine Engineering, Massachusetts Institute 
of Technology. Seventh Edition, rewrit- 
ten. New York: John Wiley & Sons. 
London, England: Chapman & Hall, Ltd. 
Cloth; 5% x 9% ins.; pp. 131. $1. 


BULLETINS U. S. GEOLOGICAL SURVEY.— THERMODYNAMICS OF THE STEAM-EN- 


George Otis Smith, Director. Washing- 
ton, D. C.: Pub. Doc. Paper; 5% x 9 ins. 
No. 316 (Extract): General Papers on the 
Producer-Gas Power Plant, the Coal- 
Briquetting Industry and Coal-Mine Samp- 
ling. With a Bibliography of Geological 
Survey Publications on Coal, Lignite, and 
Peat. By R. H. Fernald, E. W. Parker, J. 
S. Burrows, W. T. Lee and J. M. Nickles. 
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GINE AND OTHER HEAT-ENGINES.— 
By Cecil H. Peabody, Professor of Naval 
Architecture and Marine Engineering, 
Massachusets Institute of Technology. 
Fifth Edition, rewritten. New York: John 
Wiley & Sons. London, England: Chap- 
man & Hall, Ltd. Cloth; 5% x 9% ins.; 
pp. 533; 117 illustrations in the text. 
$5; English price, 21s., net. 
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Metallurgy. 


THE METALLURGY OF IRON AND STEEL.— 
By Bradley Stoughton, Ph. B., B. S., Ad- 
junct Professor, School of Mines, Colum- 
bia University. New York: Hill Publish- 
ing Co. Cloth; 6x 9% ins.; pp. 509; 311 
illustrations in the text and 33 tables. $3. 


Sanitary Engineering. 


AIR-CONDITIONING.—A Short Treatise on 
the Humidification, Ventilation, Cooling, 
and the Hygiene of Textile Factories. By 
G. B. Wilson. New York: John Wiley 
& Sons. London: Chapman & Hall, 
Ltd. Cloth; 5 x 7% ins.; pp. 143; illus- 
trated. $1.50. 


ASSANIERUNG VON KOEBENHAVN 
[ Copenhagen ].—Prepared by Messrs. 
Berg, Bjerre, St. Friis, Gredsted, Heiberg, 
Hertz, Hoff, Levison, Neergaard, Nielsen 
(K. M.), Nielsen (H. A.), Nohn, Oell- 
gaard, Schierbeck, Tobiesen and Ulrik, 
under the supervision of Dr. Th. Weyl. 
Part 14, Group II., Fortschritte der In- 
genieurwissenschaften. Leipzig, Germany: 
Wilhelm Engelmann. Paper; 7% x 11 
ins.; pp. 196; 108 illustrations in the text 
and 21 plates. 15 marks; American price, 


$6. 


KALENDER FUER DAS GAS-UND WASSER- 
FACH.—By E. Schilling, Civil Engineer. 
Section on Water by G. Anklam, Manager 
of the Berlin Water-Works at Friedrichs- 
hagen. 31st Year, 1908. Munich and 
Berlin, Germany: R. Oldenbourg. 
Leather; 4 x 6% ins.; pp. 284 + 139; 16 
illustrations in the text. 4144 marks; 
American price, $1.80. 


MODERN BATHS AND BATH HOUSES.—By 
William Paul Gerhard, C. E. New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Cloth; 6 x 9 ins.; pp. xvi + 
311; illustrated with 130 text figures. 
$3.00, net. 


WATER SUPPLY.—By Frederick E. Turn- 
eaure, C. E., D. Eng., Dean of the College 
of Mechanics and Engineering, University 
of Wisconsin, Madison, Wis. Chicago: 
The American School of Correspondence. 
Cloth; 6% x 9% ins.; pp. 143; illustrated. 

31.00. 
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Miscellaneous. 


A LABORATORY GUIDE FOR STUDENTS IN 
. PHYSICAL SCIENCES.—By H. Schapfer, 
Associate Professor in Charge of the De- 
partment of Physics, University of Arkan- 
sas. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. Cloth; 

5x 7% ins.; pp. v+ 61. $1.00. 
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ANALYSIS OF MIXED PAINTS, COLOR PIG- 
MENTS AND VARNISHES.—By Clifford 
Dyer Holley, Professor of Industrial Chem- 
istry, North Dakota Agricultural College, 
and Chemist on the Staff of the North Da- 
kota Experiment Station, and E. F. Ladd, 
Professor of Chemistry, North Dakota Ag- 
ricultural College, State Chemist and Food 
Commissioner for North Dakota. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; 5% x 8 
ins; pp. xi+ 235; illustrated. $2.50. 


A HISTORY OF ASTRONOMY.—By Walter W. 
Bryant, B. A., Superintendent of the Mag- 
netic and Meteorological Department of 
the Royal Observatory, Greenwich. New 
York: E. P. Dutton & Co. Cloth; 5% x 
9 ins.; pp. 355; 35 plates. $3, net. 


PRACTICAL PHYSICS.—A Laboratory Manual 
for Colleges and Technical Schools. By 
W. S. Franklin, C. M. Crawford and Barry 
MacNutt. In three volumes. New York: 
The Macmillan Co. London, England: Mac- 
millan & Co., Ltd. Cloth; 5% x 8% ins. 
Vols. I. and II., $1.25 net, each; Vol. III. 
90 cts., net. 

Vol. I.: Precise Measurements.—Measure- 
ments in Mechanics and Heat. Pp. 173; 
75 illustrations in the text. 

Vol. II.: Elementary and Advanced Meas- 
urements in Electricity and Magnetism. 
Pp. 160; 71 illustrations in the text. 


Vol. III.: Photometry. Experiments in 
Light and Sound. Pp. 77; 49 illustrations 
in the text. 


SOCIETY FOR THE PROMOTION OF ENGI- 
NEERING EDUCATION.—Proceedings of 
the 15th Annual Meeting, Held in Cleve- 
land, Ohio, July 1, 2, 3, 1907. Vol. XV. 
Edited by Charles S. Howe, Arthur L. Wil- 
liston, William T. Magruder. Brooklyn, 
N. Y.: The Secretary (Pratt Institute). 
Cloth; 5% x 9 ins.;. pp. lvii. + 690; illus- 
trated. 


Robert C. H. Heck, Professor of Experi- 
mental Engineering in the department of me- 
chanical engineering at Lehigh University, and 
author of a two-volume treatise on the steam 
engine, has resigned from his chair at Lehigh 
University after a period of fifteen years in 
the service of that institution. His resignation 
followed his appointment to the professorship 
of mechanical engineering at Rutgers College 
and will take place in July. The course in 
mechanical engineering will be offered at Rut- 
gers for the first time next year and the work 
of organization will fall upon Prof. Heck. 
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The publication of material in this section is not paid for. While it partakes more or less of the nature of ad- 
vertising of the firms mentioned, it is intended as review notices of some of the more important catalogues received 
describing new features in machinery, matertals, processes, etc., of interest to the engineering profession. 


A NEW ADDING MACHINE. 


Feeling that there is a great unfilled de- 
mand for a cheap, reliable adding machine, 
which would do the greater part of the work of 
the three and four hundred dollar machines, 
Mr. Max Eckelmann, of Dresden, Germany, has 
invented the “Summus” adding machine. It 
is about ten by twelve by three inches in size, 
and weighs about ten pounds. The machine is 
easily carried around the office, filling that re- 
quirement, the machine should go to the man, 
and not the man to the machine,“ which the 
large and bulky machines cannot do. There 
is a tight fitting cover of metal which when 
placed over the machine prevents any dust or 
dirt from accumulating on it, and the moving 
handle on the under side can be drawn out to 
enable one to carry the machine, just as one 
would carry a suit-case. In appearance the 
machine is a very attractive one, being highly 
enameled, and nickeled. The reading bridge 
is of German silver. To keep the machine 
clean requires only the light brushing with an 
ordinary cloth. As the machine has only eleven 
moving parts it does not easily become out of 
order, and all parts can be duplicated. There 
are no cogs or chains. A most ingenious fea- 
ture in the machine is that it adds two columns 
at one movement. They are four circular disks 
bearing figures. The outer or first disk bears 
red figures, which correspond to the cents; the 
second disk carries the units and tens of dol- 
lars; the third, the hundreds and thousands; 
the fourth, the ten thousands, hundreds of 
thousands and millfons. Outside of the disks 
there is a large scale, with numbers from 1 to 
100. This is stationary. The lever has five but- 
tons or keys. By pressing the first button, the 
lever is attached to the first disk or cent disk. 
To write 66 cents one has to but move the lever 
to 66 on the stationary scale, and then move 
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back to zero, and 66 will be registered in the 
reading bridge. The features of special inter- 
est in this machine can be briefly summed up 
as follows: 

There is one scale common to all disks. 

Mistakes can be at once rectified without 
affecting the total, as the number is not regis- 
tered until the lever is moved back. 

The working of the machine is so simple 
that a child or untrained person can easily 


THE “SUMMUS” ADDING MACHINE. 


operate it, whereas the key machines require 
experts to run them. 

Numbers can be added in any direction, 
either in long columns, or when the items are 
scattered. 

The capacity of the machine is 199,999,999. 

It is placed on the market at the extremely 
low price of $50.00 and is guaranteed for one 
year. 

The “Summus” machine is sold by A. R. 
Tranchand, 135 Duer St., Plainfield, N. J. 
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REINFORCED-CONCRETE ARCH BRIDGR, BRANCH BROOK PARK, NEWARK, N. J. 


Probably the flattest reinforced-concrete 
arch bridge ever built is that on Park Ave., 
in Branch Brook Park, Newark, N. J. The 
bridge has a total length of 243 ft., 7 ins., is 
74 ft. wide and has a clear span from the 
springing lines of the arch of 132 ft. with a 
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rise of 16 ft. 2 ins. and a maximum clearance 
of 22 ft., 6 ins. It has a 40-ft. roadway, with 
a 15-ft. sidewalk on each side. The rein- 
forcement in the bridge is designed according 
to the Melan system and consists of vertical 
steel-truss ribs, built up of structural shapes. 
The arch was additionally reinforced by the 
Thatcher reinforcing bar. The bridge was 
built after designs prepared by the Con- 
crete-Steel Engineering Co., Park Row Build- 
ing, New York City, which company also acted 
in a consulting capacity during the construc- 
tion of the bridge by the Essex County, N. J., 
Park Commission. 


A NEW CONCRETE WATERPROOFING 
COMPOUND. 


Aquabar, as its name implies, is a bar, a 
stop or obstruction to water, and is such an 
obstruction to its passage through cement or 
concrete as will make it perfectly impervious 
to moisture. 

It is a solution with which ahy hydraulic 
or building cement may be tempered, and it 
is a practical impossibility to force water 
through the mortar or concrete, even under 
heavy pressure. 

It is a water-like solution of such com- 
position as will never evaporate from or lose 
its obstructive qualities in cement or concrete 
work from age, and while slightly retarding 
the rapid setting of cement when tempered 
therewith, it in nowise affects or depreciates 
the strength. l 

This substance has been investigated by 
many expert chemical engineers and their 
opinions regarding it are most favorable. Mr. 
Richard K. Meade, the well-known cement 
expert of Nazareth, Pa., in a report made 
after investigating the preparation, makes the 
following statements regarding it: 

“The experiments clearly show that Aqua- 
bar is an efficient water-proofing agency not 
only for concrete building blocks, cement 
bricks, cement roofs, etc., but also for cis- 
terns, stand pipes, deep reservoirs, cement 
conduits, etc., when the concrete work must 
be waterproof under pressure of water. 

“The waterproofing compound, Aquabar, 
does not to any practical degree injure the 
strength of concrete in which it is used. Any 
engineer would readily sacrifice 5 per cent. 
in strength to have his concrete work imper- 
vious to water. 

‘‘aquabar does not attack or rust steel, and 
may be used safely with concrete in which 


MARCH, 1908. 


INDUSTRIAL ENGINEERING 


expanded metal, rods, bars, etc., are to be 
imbedded.’’—From literature of the American 
Cement Waterproofing Co., Philadelphia, Pa. 


AN INTERESTING TEST OF A SPIRAL 
RIVETED PIPE. 

The American Spiral Pipe Co., Chicago, has 
been performing a series of tests to determine 
the strength of their spiral riveted pipe. The 
accompanying illustration shows a piece of 
the 12-in. pipe, No. 16 gage, which was sub- 
jected to a hydraulic pressure of 650 Ibs. per 
sq. in. This is equivalent to a strain on the 
steel of 62,531 lbs. per sq. in., or more than 
the theoretical pressure required to burst a 
seamless tube of the same thickness and made 
of steel whose tensile strength is 60,000 lbs. 
That the riveted pipe should stand such an 
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encrmous strain is an interesting illustration 
of the fact that the old axiom that the joint is 
weaker than the sound metal is not always to 
be relied upon. 

Before the test the inside diameter of the 
pipe was 12.10 ins. and the thickness of the 
plate was 0.063 in. After the completion of 
the test the portion of the pipe between the 
seams had increased more than & in. in diam- 
eter, although the diameter at the seams had 
remained practically constant. 

When the tests were carried to the bursting 
point it was found that the rupture occurred 
in the pipe between the seams. Altogether 
they have served to demonstrate the stiffen- 
ing and strengthening effect which the seam 
has on the pipe when it is subjected to great 
pressures. 


TWELVE-INCH SPIRAL RIVETED PIPE. 


TRADE PUBLICATIONS. 


CONCRETE COUNTRY RESIDENCES.— The 
Atlas Portland Cement Co., 30 Broad St., 
New York City. Cardboard; 10 x 12% 
ins.; pp. 168. $1.00. 


A t little more than a year ago the first edi- 
tion of ‘‘Concrete -Country Residences” was 
issued and found a wide sale among persons 
interested in building residences. The second 
edition, which has just been issued, contains 90 
pages more than the first and is altogether a 
more complete and artistic work. One hun- 
dred and forty-six homes and hotels are illus- 
trated, and this list includes all the more not- 
able concrete residences in the country, the 


cost of construction of which ranged from 
$2,000 to $200,000. In addition to the illus- 
trations the architects’ plans are given in all 
but twenty cases, and the best eleven designs 
submitted by architects competing for the 
prizes offered by the Association of American 
Portland Cement Manufacturers in their ‘‘Con- 
crete House Competition” are also mceluded. 
In all cases the half-tone illustrations and the 
architects’ designs are clear and distinct, and 
anyone who is thinking of building a home, 
whether he had intended making it a concrete 
house or not, will find the book full of valu- 
able suggestions to him. Not only will it be 
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found to contain useful ideas and valuable 
suggestions for the home builder and the in- 
vestor, but for the architect, no matter what 
his standing in his profession, as well. 


DECKER PRIMARY BATTERY.—Decker 
Electrical Manufacturing Co., 15 Broad 
St., New York. Paper; 3 x 9 ins.; pp. 12; 
illustrated. 

The Decker primary battery is an electric 
pattery that generates an electric current by 
chemical action which takes place within its 
cells. It differs from other primary batteries 
in the strength and duration of the current 
produced and in the cost of producing this 
current. The utmost that any other primary 
battery can do is to ring an electric bell or run 
2 small fan at a cost of more than five dollars 
per horsepower per hour. The Decker battery 


on the other hand, costs about one- 
twentieth as much and this figure 
may even be reduced to _ one-thirtieth. 


Its advantage is that it can be used where it 
is now impossible to use other primary bat- 
teries, such as running an electric vehicle, a 
small electric lighting plant, etc. It has the 
advantage over a storage battery in that it 
‘weighs only 50 lbs. per horsepower hour of 
actual outout. The principle on which this 
battery operates is fully described in the folder 
which may be obtained from the company on 
request. 


TURNER SYSTEM OF REINFORCED CON- 
CRETE CONSTRUCTION FOR BUILD- 
INGS AND BRIDGES.—C. A. P. Turner, 
Minneapolis, Minn. Paper; 6 x 9 ins.; 
pp. 64; illustrated. 

This pamphlet, which is bulletin No. 10 of 
the series issued by C. A. P. Turner and the 
contractors associated and doing business with 
him, gives many excellent examples of the 
“‘mushroom” system of reinforced-concrete con- 
struction, as well as a number of tests made 
On panels to determine their breaking strength. 
One of the illustrations shows a panel 16 ft. 4 
ins. by 15 ft. 8 ins., loaded with a test load of 
90 tons. 


RICHARDSON SEAMLESS FIREPROOF 
DOORS.—I. F. Blanchard Co., Fuller 
Bldg., New York City. Paper; 4 x 9 ins.; 
pp. 20; illustrated. 

The Richardson fireproof door, which is de- 
scribed in this pamphlet has been tested by 
the National Board of Fire Underwriters at 
Chicago for one hour at a temperature of 
1,535 F. This and other tests have shown its 
fire-resisting qualities to be such that the New 
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York Fire Insurance Exchange will give the 
lowest minimum standard rate on all policies 
of insurance covering buildings where this 
door is used in accordance with the types of 
building construction shown in the pamphlet. 


THE HAYWARD “TWO IN ONE” HOISTING 
DRUM.—The Hayward Co., 103 Cedar St., 
New York City. Paper; 5% x 8 ins.; pp. 
16; illustrated. 

This booklet is published for the purpose 
of illustrating the applications of the ‘‘Two in 
One” hoisting drum, to various classes of ma- 
chines. This hoisting drum can be used on 
dredges, excavators, traveling derricks, railroad 
excavators, guy and stiff-leg derricks, locomo- 
tives, cranes, etc.; in fact, almost every style 
of machine capable of operating an automatic 
bucket. 


CENTRIFUGAL PUMPS FOR WATER- 
WORKS AND HIGH PRESSURE FIRE 
SERVICE.—R. D. Wood & Co., Philadel- 
phia, Pa. Paper; 6 x 9 ins.; pp. 36; il- 
lustrated. 

This pamphlet illustrates and describes the 
types of centrifugal pumps manufactured by 
the company and shows the advantages which 
they possess over other pumps whether used 
for high heads in connection with a producer- 
gas engine, or for low heads and belt-driven. 


MOTORS AND ACCESSORIES.—F. A. Brown- 
ell Motor Co., Rochester, N. Y. Paper; 
6 x 9 ins.; pp. 20; illustrated. 

Brief descriptions of the marine, auto and 
other motors made by the Brownell Co., are 
given in this pamphlet, as well as a list of 
parts and accessories. The F. A. Brownell 
Company is successor to the Brownell-Trebert 
Company. 


AUTOMATIC ELEVATOR GATES AND FIRE 
DOORS.—Automatic Door & Gate Co., 
123 Liberty St., New Tork City. Paper; 
9x 3 ins.; pp. 4; illustrated. 

This folder illustrates the counterbalanced 
fire-door manufactured by the company. This 
door gives the maximum protection against 
accidents, being closed during the day as well 
as during the night. 


NOMENCLATURE OF MURRAY CORLISS 
ENGINES.—The Murray Iron Works Co., 
Burlington, Ia. Paper; 7 x 10 ins.; pp. 
24; illustrated. i 

This pamphlet contains photographs of the 
various types of the Murray Corliss engines, 
and drawings in which the nomenclature of the 
various parts is given. 
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NG, 535 


THE 
TECHNICAL PRESS INDEX 


220 BROADWAY, NEW YORK 


This Index is intended to cover the field of 
technical literature in a manner that will 
make it of the greatest use to the greatest 
number—that is, it will endeavor to list all the 
articles and comment of technical value ap- 
pearing in current periodicals. Its arrange- 
ment has been made with the view to its 
adaptability for a card-index, which engineers, 
architects and other technical men are grad- 
ually coming to consider as an indispensable 
adjunct of their offices. 

Each item gives: 


1. Full title and author. 

2. Name and date of publication. 

3. An estimate of length of article. 

4. A short descriptive note regarding the 
scope of the article—where considered neces- 
sary. 

5. Price at which we can supply current ar- 
ticles. 


The Publishers do not carry copies of any 
of these articles in stock, but, if desired, will 
supply copies of the periodical containing the 
article at the prices mentioned. Any premium 
asked for out-of-date copies must be added to 
this price. 


The principal journals in the various flelds 
of technical work are shown in the accompany- 
ing list, and easily understood abbreviations 
of these names are used in the Index. 


The Editor cordially invites criticisms and 
suggestions whereby the value and usefulness 
of the Index can be extended. 


In order to comply with the many sugges- 
tions and requests of readers who desire to 
make practical use of this index, it is printed 
On one side of the sheet only, to rem the 
clipping of any desired items. 


LIST OF PERIODICALS INDEXED 


JOURNALS, PROCEEDINGS AND TRANSACTIONS OF AMERICAN 
TECHNICAL SOCIETIES 


Journal Am. Foundrymen’s Assn. 
Journal Assoc. Engineering Societies. 
Journal Eng. Soc. of Western Pa. 
Journal Franklin Institute. 

Journal West. Society of Engineers. 
Proceedings Am. Soc. C. E. 
Proceedings Am. Soc. M. E. 
Proceedings Can. Soc. C. E. 


Proceedings Engineers’ Club, Philadelphia. 
Proceedings New York R. R. Club. 
Proceedings Pacific Coast Ry. Club. 
Proceedings St. Louis Ry. Club. 
Proceedings U. S. Naval Institute. 
Transactions Am. Inst. Electrical Engineers. 
Transactions Am. Inst. Mining Engineers. 


(Continued on second page following.) 
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American Builders Review 


A Journal Devoted to the Architects, Contractors, En- 
gineers and Builders of the Pacific Coast. 


$5.00 per annum in the U. S8.—Other Countries, $6.00. 
Single copies, 50 cents. 


648 Stevenson St., SAN FRANCISCO, CAL. 


The Canadian Municipal Journal 


Official Organ of the Dominion and Provincial Unions of 
Municipalities. 
Reaches the officers of EVERY municipality in Canada. 
Monthly, one dollar per year; ten cents per copy. 
Room 29, Alliance Building, 
MONTREAL, CANADA. 


Monthly, devoted to the theory and practice of com- 
pioaren air, pneumatic tools, air compressor design, 
pumping, tunneling, rock excavation, etc. 
100. per copy. 00 per year. 
Published by 


THE COMPRESSED AIR MAGAZINE CO., 
Bowling Green Bidg.. NEW YORK CITY. 


Electric Railway Review 
Best edited, most upto cate and rapidly-growing jour- 
aon in the traction field. Published every Saturday. Do- 
c, $2.00; Canada, 50: other foreign e 
2.60. single copies, 10" cents. 
THE WILSON COMPANY, 
160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


Engineering-Contracting 


A Weekly Journal for Civil Engineers and Contractors; 
with which is incorporated 
ENGINEERING WORLD and CONTRACT NEWS. 
Established 1891—Every Wednesday—$2 a Year. 
Single copies 10 cents. 

858 Dearborn St., CHICAGO, ILL. 


Engineering News 


A Journal of Civil, Mining and Electrical 


Mechanical, 
Engineering. 
Weekly, $5.00 per year; single copies, 15 cents. 


Published every Thursday by 


THE ENGINEERING NEWS PUBLISHING CO., 
220 Broadway, NEW YORK. 


will find it to their advantage 
to have a one-inch card on this 


page, opposite the list of Peri- 
odicals Indexed. .. . 


Publishers 


TECHNICAL PERIODICALS 


An inch card under this heading costs $2.50 a month 


The Industrial Magazine 


Magazine on Industrial Engineering for 
Engineers and Contractors. 


One year $2.00. 


A Monthly 


Single copies 20 cents. 


21 Park Row, NEW YORK. 


The Iron Age 


A Journal of the Iron, Steel, ae Machinery and 
Hardware Trades 


Subscription Price, $5.00 per year in the United States 


end ner co; $7.50 in all other countries. Single copies 
cen 
DAVID WILLIAMS Co., 
14-16 Park Place, NEW YORK. 
Mining Science 


A consolidation of Ores and Metals and Mining Reporter 
A Weekly Review of Progress in Mining and Metallurgy. 
$2.00 a year. 10 cents a copy. 


DENVER, COLA. 


Progressive Age 
Treats of Gas and its application to domestic and in- 
dustrial operations. Subscription $3. Specimen copy, 


15 cents. 
280 Broadway, NEW YORK. 


The Railway Age 


Leader and acknowledged authority in all steam rail- 
way matters. Published every Friday; over 2,000 pages 
a year. Domestic, .00; Canada, 50; other Pam pa 
countries, $6.00; single copies, 10 cents. 


THE WILSON COMPANY, 


160 Bere St., Chicago. 150 Nassau St., New York. 
29 Williamson Bidg., Cleveland, O. 


Roadmaster and Foreman 


Established 1885. 


For Roadmasters and Foremen, Enk noss and Super- 
intendents of Maintenance of Way, Superintendents and 
Foremen of Bridges and Buildings. 


Monthly, $1.00 per year; single copies, 10 cents. 
853 Dearborn St., CHICAGO, ILL 


ASK US 
ABOUT IT 


Patronize ENGINEERING DIGEST Advertisers When You Can 
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“AMERICAN AND CANADIAN PERIODICALS 


Acetylene Journal. 

American Architect and Building News. 

American Artisan. 

pee Builders’ Review ee Adv. oppo- 
to. 

American Carpenter & Builder. 

American Engineer and R. R. Journal. 

American Exporter. 

American Gas Light Journal. 

American Industries. 

American Inventor. 

American Journal of Science. 

American Machinist. 

American Shipbuilder. 

Architect & Engineer of California. 

Architectural Art. 

Architectural Record. 

Architectural Review. 

Architects’ and Builders’ Mag. 

Architecture, 

Automobile. 


Boiler Maker. 

Brass World. 

Brick. 

Bulletin Am. Iron & Steel Assn. 

Bulletin of Dept. of Labor. 

Bulletin Univ. of Kansas. 

Bulletin Univ. of Wisconsin. 

California Journal of Technology. 

Canadian Architect and Builder. 

Canadian Cement & Concrete Review. 
Canadian Electrical News. 

Canadian Engineer. 

Canadian Machinery & Manufacturing News. 
Canadian Manufacturer. 

Canadian Mining Journal. 

SARA To Municipal Journal. See Adv. oppo- 


Carpentry and Building. 

Cassier’s Magazine. - 

Castings. 

Cement. 

Cement Age. 

Cement and Engineering News. 
Cement Era. 

Central Station. 

Chemical Engineer. 

Cold Storage and Ice Trade Journal. 
Commercial America. 

Compressed Air.—See Adv. opposite. 
Concrete. 

Concrete Age. 

Concrete Engineering. 

Contractor. 

Cornell Civil Engineer. 

Daily Consular and Trade Reports. 
Domestic Engineering. 

Economic Geology. 

Electrical Age. 

Electrical Review. 

Electric Journal. 

Electric Railway Review.—See Adv. opposite. 
Electrical World. 

Electric Traction Weekly. 
Electrochemical and Metallurgical Industry. 
Engineer. 
Engineering-Contracting.—See Adv. opposite. 
Engineering and Mining Journal. 
Engineering Magazine. 

Engineering News.—See Adv. opposite. 


Engineering Record. 
Factory. 

Far Eastern Review. 

Fire and Water Engineering. 
Forestry and Irrigation. 
Foundry. 

Gas Engine. 

Gas Power. 

Glass and Pottery World. 


Hardware. 


Heating and Ventilating Magazine. 
Horseless Age. 

Ice and Refrigeration. 

Illuminating Engineer. 

Implement Age. 

Industrial Magazine.—See Adv. opposite. 
Industrial World. 

Inland Architect. 

Insurance Engineering. 

International Marine Engineering. 
Iron Age.—See Adv. opposite. 

Iron Trade Review. 

Irrigation Age. 

Journal of Electricity, Power and Gas. 
Journal of U. S. Artillery. 

Journal of Worcester Polytechnic Institute 
Judicious Advertising. 

Machinery. 

Marine Review. 

Metal Industry. 

Metal Worker, Plumber and Steam Fitter. 
Mines and Minerals. 

Mines and Mining. 

Mining and Scientific Press. 

Mining Science. 

Mining World. 

Modern Machinery. 

Moody’s Magazine. 

Motor. 

Motor Age. 

Motor Boat. 

Motor Car. 

Motor Traffic. 

Municipal Engineering. 

Municipal Journal and Engineer. 
Paper Trade Journal. 

Plumber’s Trade Journal. 

Popular Mechanics. 

Popular Science Monthly. 

Power. 

Power and Transmission. 

Power Wagon. 

Printers’ Ink. 

Profitable Advertising. 

Progressive Age.—See Adv. opposite. 
Railroad Gazette. 

Railway Age.—See Adv. opposite. 
Railway and Engineering Review. 
Railway and Locomotive Engineering. 
Railway and Marine World. 

Railway Engineering. 

Railway Master Mechanic. 
Roadmaster and Foreman.—See Adv. opposita 
Rose Technic. 

Scientific American. 

Scientific American Supplement. 
Selling Magazine. 

Sibley Journal of Engineering. 
Southern Machinery. 

Stevens Institute Indicator. 
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Stone. 

Street Railway Journal. 
Technical World Magazine. 
Technology Quarterly. 

Textile Manufacturer’s Journal. 
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Tradesman. ° 
Waterproofing. 

Western Electrician. 

Wood Craft. 

Wood Worker. 


PRINCIPAL BRITISH PERIODICALS 


Agricultural Chronicle. 
Architect. (w.) 
Architects’ Magazine. (m.) 
Architectural Review. (m.) 
Autocar. (m.) London. 
Automobile Journal. (m.) London. 
Automotor Journal. (w.) London. 
Board of Trade Journal. (w.) London. 
British Architect. (m.) London. 
British Clay Worker. (m.) London. 
British Trade Review. (m.) London. 
Builder. (w.) London. 

Building Industries. (w.) Glasgow. 
Civil Engineering. (w.) London. 

Cold Storage. (m.) London. 

Colliery Guardian. : 
Commercial Motor. (w.) London. 
Concrete & Constr. Engg. (b-m.) London. 
Contract Journal. (w.) London. 
Electrical Engineer. (w.) London. 
Blectrical Engineering. (w.) London. 
Dlectrical Magazine. (m.) London. 
Electrical Progress. (m.) London. 
Electrical Review. (w.) London. 
Blectrician. (w.) London. 

Electricity. (w.) London. 

Engineer. (w.) London. 

Engineering. (w.) London. 

Engineering Review. (m.) London. 
Engineering Times. (w.) London. 


(m.) London. 
London. 
London. 


London. 


Engineering World. (w.) London. 
Engineers’ Gazette. (m.) London. 
English Mechanic. (w.) London. 

Gas and Oil Power. (m.) London. 

Gas Engineers’ Magazine. (m.) London. 
Hardware Magazine. (m.) London. 


Implement and Machinery Rev. (m.) London. 
Iron and Coal Trades Review. (w.) London. 
Iron and Steel Trades Journal. (w.) London. 


Ironmonger. (w.) London. 
Ironmongers’ Chronicle. (m.) 
Journal of Gas Lighting. (w.) London. 
Journal of Society of Arts. (w.) London. 
Locomotive Magazine. (m.) London. 
Marine Engineer. (m.) London. 
Mariner. (m.) London. 
Mechanical Engineer. (w.) Mancbester. 
Mechanical World. (w.) Manchester. 
Mining Engineering. (m.) London. 
Mining Journal. (w.) London. 
Mining World. (w.) London. 

Motor. (W.) London. 

Motor Boat. (w.) London. 

Motor Car Journal. (w.) London. 
Motoring Illustrated. (m.) London. 
Municipal Journal. (w.) London. 
Nature. (w.) London. 
Oil Trades Gazette. (m.) London. 
Page’s Weekly. (w.) London. 
Paper Maker. (m.) London. 
Paper Making. (m.) London. 
Petroleum World. (m.) London. 
Practical Engineer. (w.) London. 
Public Works. (d.) London. 
Quarry. (m.) London. 
Railway Engineer. (m.) 
Railway Gazette. (W.) London. 

Railway Magazine. (m.) London. 

Railway Times. (w.) London. 

Sclence Abstracts. (m.) London. 

Sells’ Commercial Advertiser. (w.) London. 
Surveyor. (w.) London. 

Textile Journal. (m.) London. 

Timber Trades Journal. (m.) London. 
Times Engineering Supplement. (w.) London. 
Tramway and Railway World. (m.) London. 
Water. (m.) London. 


London. 


London. 


PRINCIPAL FRENCH, GERMAN AND OTHER FOREIGN PERIODICALS 


Annales des Ponts et Chaussées. (m.) Paris. 

Beton und Eisen. (q.) Vienna. 

Cemento. (m.) Milan. 

Comptes Rendus de 1’Acad. des Sciences. (w.) 
Paris. 

Deutsche Bauzeitung. (b-w.) Berlin. 

Dingler’s Polytechnic Journal. (w.) Berlin. 

Eisenbahntechnische Zeitschrift. (b-m.) Ber- 


lin. 
(w.) Paris. 


Electricien. 
Elektrische Kraftbetriebe und Bahnen. 
(m.) 


Berlin. 
Elektrochemische Zeitschrift. 
Elektrotechnik und Maschinenbau. 

enna. 
Elektrotechnische Zeitschrift. (w.) Berlin. 
Elettricità. (w.) Milan. 
Génie Civil. (w.) Paris. 


(w.) 


Berlin. 
(w.) Vi- 


Gesundheits-Ingenieur. (s-m.) Munich. 
Industrie Electrique. (s-m.) Paris. 
Ingenieria. (s-m.) Buenos Aires. 
Ingenieur. (w.) Hague. 

Journal f. Gas beleuchtung. (w.) Berlin. 
Métallurgie. (w.) Paris. 


Minero Mexicano. (w.) Mexico. 

Mois Scientifique. (m.) Paris. 

Organ f. d. Fortschritte des Eisenbahnwesens. 
(m.) Wiesbaden. 

Revista d. Obras Pub. (w.) Madrid. 

Revista Tech. Indus. (m.) Barcelona. 

Revue de Mécanique. (m.) Paris. 

Revue Gén. des Chemins de Fer. (m.) Paris. 

Revue Gén. des Sciences. (w.) Paris. 

Revue Industrielle. (w.) Paris 

Revue Technique. (b-m.) Paris. 

Revista Marittima. (m.) Rome. 

Schiffbau. (s-m.) Berlin. 

Schweizerische Bauzeitung. (w.) Zurich. 

Stahl und Eisen. (w.) Düsseldorf. 

Technique Sanitaire. (m.) Paris. 

Zeitschrift für Bauwesen. (q.) Berlin. 

Zeitschrift f. d. Gesamte Turbinenwesen. (w.) 
Munich. 

Zeitschrift d. Oest. Ing. und Arch. Ver. (w.) 
Vienna. 

Zeitschrift d. Ver Deutscher Ing. (w.) Berlin. 

Zeitschrift für Elektrochemie. (w.) Halle a/S. 

Zentralblatt d. Bauverwaltung. (s-w.) Berlin. 


Index to Articles bepins on Second Page Following. 
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PRACTICAL BUSINESS BOOKS 


CORPORATE 
FINANCE and 
ACCOUNTING 


By 
H. C. BENTLEY, C. P. A. 


(1908 Edition ) 


A working manual covering 
every phase of corporate finance 
and accounting clearly, carefully 
and comprehensively. Its prac- 
tical and common sense treatment of its subjects, 
its reliability and its convenient arrangement 


make it an ideal work of reference. p 


- It treats of Lern 


I. THE CORPORATION TREASURER, 


his duties, powers and liabilities, — 


II. THE CORPORATE "BOOKS OF 
ACCOUNT, including opening and special entries, 
aad renorts of treasurer and auditor. π² ka) U | 

III. THE CORPORATE FINANCES,’ in- 
cluding bank deposits, checks and dividends. } 
. 


IV. NEGOTIABLE INSTRUMENTS, stat- 
ing clearly and concisely the rules which govern. 


"V THE CORPORATE SECURITIES, 
including common and preferred stock and bonds. 


VI. THE FINANCIAL FORMS, including 
checks, notes, certifications, stocks, bonds, ete. 


The accounting portion of the book is by Mr. H. C. 
Bentley, C. P. A., an auditor and accountant of ex- 
tended practical experience. The legal and finan- 
cial portions are by the well known corporation 
authority, Mr. Thomas Conyngton, of the New York 
G A ae - Eke — 

The book is reliable, up-to-date and authorita- 
tive. It will be found of daily use and convenience 
by every man of affairs. 


500 Pages, 6 x 9 ins., 1908. Buckram Binding, 
1 paid Price, $4,00 š 


Pre- 


FINANCING 
:: AN : : 
ENTERPRISE 


By 
FRANCIS COOPER 


(Second Edition) 


A practical work describing 
clearly and plainly the methods of 
securing money for enterprises. 
Its author has drawn from a prac- 
tical experience extending over 
many years and has produced the 
only thoroughly first class and reliable work on 
the subject of promotion--a work which warns the 
man with an enterprise away from the blunders 
that will wreck it and gives him just the informa- 
tion and advice he needs to attain success. 


WHAT THE BOOK CONTAINS 


The work is in two handsome volumes bound in 
Buckram, Volume I describes the methods and 
requisites of successful finance; tells when and how 
to investigate an enterprise, and how it may be 
held and protected, together with a full and valu- 
able discussion of capitalization. Volume II tells 
how to prepare a prospectus and how to present 
an enterprise: (1) personally, (2) by letter. (3) 
by circular, (4) by general advertising. It also 
contains a full discussion of trust fund guaran- 
tees, guaranteed stock and bonds, underwriting, 
commission and the general problems of promotion. 


WHAT IS SAID OF THE BOOK 


ENGINEKRING NE‘ 

teresting and useful, we belleve, by engineers whe are called « 
tirate and report upop now enterprise ... Engineers who have to 
with patente Invento ind thelr commercial exploitation will also 
i much instructive and helpful matter in this treatise 


s, New York City: “The book will be found especial- 

ly in leve 

Inves 

d 

fi 

Tre Financier, New York City: “A very valnable chapter concerns 
‘moters and fina re, and from thia ‘ U 

fu five minutes than may | 
Chas. W. Hort, Atty. at Law, Spokane, Washington : “TT have 

Shed readin your two volume work, * Financing 

fiec to say itis best work on this subject 1I have ever seen,” 


just fin- 
„„ and am 


„„ have st 
ubject, but I ha 


ulied French, English 


ountant, New York: 
‘ Ve met none that hits the nail 


Ci 
Ian Pir S mt 


ithe bead as your book 


C. H. Brown, Electi i] Contractor, Mi 
terprlse received. It Is certainly 


mi, Fla. è 
„ N 


“Financing an En- 


543 Pages, 2 Vols., Buckram Binding, 
$4.00, 


Prepaid Price 
Either Vol. Separately, $2.00 


Table of contents of either of the above works and general price list of business books free on application 


THE RONALD PRESS CO., 


229 Broadway, 
Rooms 74-76 


New York 
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MUNICIPAL ENGINEERING. 


Apartment Houses. 

Apartment Houses. Arch & Bldrs Mag— 
Feb., 08. 31 figs. 1000 w. 40c. Gives 
plans and half-tone views of 16 modern and 
representative apartment houses in New York 
City. 

Concrete Architecture. 

Where Concrete Stands for Concrete. H. 

C. Mercer. Cement Age—Jan., 08. 14 figs. 


1600 w. 20c. Gives illustrations showing 
the pleasing results that followed its frank 
treatment in a Philadelphia clubhouse. 


Public School Buildings. 


Public School Buildings in the City of New 
York. C. B. J. Snyder. Am Arch—Jan. 25, 
08. 14 figs. 3300 w. Jan. 29. 27 figs. 
1600 w. Each 60c. 


AUTOMOBILES AND AERIAL NAVIGATION. 


Aeroplanes and Airships. 


New European Aeroplanes and Airships. 
Sc Am—Jan. 18, 08. 8 figs. 1900 w. 20c. 


Carbureters. 

Some of the Venturi Tube Pecullarities. 
Automobile—Feb. 6, 08. 3 figs. 1700 w. 
20c. Discusses the working of carbureters 
of the Venturi tube type with suggestions 
for their improvement. 

The Evolution of the Petrol Carbureter. 
J. Wright. Cass Mag—Feb., 08. 7 figs. 
3000 w. 40c. 


Gasoline Meter. 
A French Gasoline Meter for Automobile 


Use. Automobile—Feb. 6,08. 4 figs. 2000 
W. 20c. 


Gear Ratios. 
Gear Arrangements and Ratios in Motor- 
Cars. Engg—Jan. 31, 08. 3 figs. 3700 w. 
40c. 


Gyroscopic Action of Flywheel. 

The Gyroscopic Action of an Automobile 
Fly-wheel. Automobile—Jan. 16, 08. 2 figs. 
2400 w. 20c. Discussess its effect when the 
car is rounding curves. 


Igniters. 
Methods of Testing Igniting Apparatus—HI. 
F. W. Springer. El Wld. 7 figs. 3000 w. 
20c. Gives simple methods of interest to 
automobile users. 


Motor-Bus. 


The Hallford Petrol-Electric Motor-Bus. 
Engg—Jan. 17, 08. 1500 w. 40c. Describes 
a vehicle with a generator directly coupled 
to a gasoline engine, which furnishes current 
to two motors, each driving a rear wheel by 
means of a worm gear. 


Traction Engine. 


A Three-Cylinder Compound Tractor. Engr 
(Lond)—Jan. 24, 08. 3 figs. 1200 w. 40c. 


CIVIL ENGINEERING 


BRIDGES. 
Arch, Walnut Lane. 
Progress on the Walnut Lane Bridge, Fair- 
mont Park, Philadelphia. Eng Rec—Feb. 
15, 08. 4 figs. 3100 w. 20c. 


Concrete Bridges, Construction Costs of. 


Cost of Constructing a Concrete Trestle 
and Three Concrete Girder Bridges with 
Abutments. Eng-Contr—Feb. 5, 08. 3 figs. 
1600 W. 20c. ` 


Erection. 
Erection and Waterproofing of Plate-Gir- 


der Bridges at Plainfield, N. J. Eng Rec— 
Feb. 1, 08. 4 figs. 1200 w. 20c. 


Erection of the Manhattan Bridge Across 
the East River. Sc Am—Feb. 1, 08. 4 figs. 
2400 w. 20c. 


Erection Traveler for the Genesee River 
Viaduct. Eng Rec—Jan. 18, 08. 4 figs. 
2000 w. 20e. 


Lift-Bridge Foundations. 


Methods of Constructing Foundations for 
Lift-Bridges, with Some Figures on Costs. 
Engg-Contr—Jan. 15, 08. 2 figs. 900 w. 
20c. 


Nile River. 


New Bridges Over the Nile at Cairo. 
—Jan. 10, 08. 2 figs. 3000 w. 40c. 


Engg 
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Civil Engineers 
Robert McF. Doble, 


Consulting and Supervising Engineer. 
Expert in Hydro-Electric Power Development. 


Majestic Building, DENVER, COLORADO. 


Intercontinental Engineering Company 
R. Trautschold, M. H., Manager. 
126 Liberty St., NEW YORK, N. T. 
Mechanical and Industrial Engineers. 
American and Foreign Agents. 


Lewis & Moore 


Consulting Waterproofing Engineers. 


Investigation, Reports, Tests, Plans, Estimates and Speci- 
fications for Waterproofing and Dampproofing ef all 
Classes of Structures. 


Waterproofing requires the same scientific treatment as 
other engineering problems to obtain economical and 
durable results. 

We are the only consulting engineers specializing in 
waterproofing—not affiliated with any special interest. 
We act in advisory capacity to engineers, architects and 
builders. 


Correspondence invited. 
1188 Broadway, NEW YORK. 


William D. Marks, Ph. B., C. E., 


Consulting Engineer and Statistician. 
Electric Railways. Oil Motor Cars. Gas Works. 
Electric Lighting Stations. 

Past Expert in Gas and Electricity to New York City, 
Buffalo and Citizens’ Gas Company, Indianapolis. 
Also other municipalities. 

Park Row Building, NEW YORK. 


Peter Moller, C. E., 


Consulting Civil Engineer. 
Bridge Design and Steel Constructions. 
Calculations. 


82 Park Place, R. 89, NEW YORK CITY. 


Alexander Potter, C. E., 


Hydraulic Dena and Sanitary Erpe $ 
148 Liberty Street, NEW YORK CITY. 
Sewerage ane oon Disposal. 
Water Supp ification. 
Water an Ri rah Power. 


Valuations of Hristos. anie eee Testimony—Plans 
d Estimates. 


C. A. P. Turner 


M. Am. Soc. C. E., Consulting Engineer. 


Bridges, Buildings, Manufacturing Plants. 
Reinforced Concrete Construction a Specialty. 


816-818 Phoenix Bldg., MINNEAPOLIS, MINN. 


W. W. Young, 


Consulting Engineer. 


Financial and Engineering 
Box 199 Gen. P. O. 


St. Paul Bldg., NEW YORK. 


Examinations, Estimates, 


Reports. . 


Contractors 


THE ARNOLD (OMPANY 
ENGINEERS-CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
10) LA GALLE STREET 
CHICAGO 


Battle Creek Bridge Co. 
ENGINEERS AND CONTRACTORS 


Reinforced Concrete Bridges 
Also Steel and Wooden Bridges, Pile Driving 
Foundations, Plans, etc. 


BATTLE CREEK, MICH. 


Fayette Engineering & Contracting Co., 
Civil, Mining and Contracting Engineers. 


Herbert M. Crawford. 
L. C. Mechling. 
E. L. Zearley. 
Specialties: Construction of Coal and Coke Plants anê 
the Development of Coa: Properties. 
UNIONTOWN, PA. 


Rranch Office. BROWNSVILLE. PA. 


Situations Wanted 


Until further notice we will publish without charge 
advertisements from our regular subscribers who 
employment. Make them brief. Replies may be sent in 
our care. The charge to others is two cents a word. 


POSITION WITH OPPORTUNITY, by employed gradu- 
ate mechanical engineer. Have had one year's experi- 
ence in manufacturing plant, one year testing and com- 
puting reinforced concrete. Can handle men. Address 

. T., care of The Engineering Digest. 


POSITION WANTED—Graduate, with good record in 
engineering; experienced as transitman, levelman, lo- 
cator, general surveys, town surveys, draftsman mapping 
Samples of map drafting and lettering 
submitted. 
enough to pay a married man. I request interview to 
submit specimens of work. First-class references. Ad- 
dress W. J. D., care The Engineering Digest. 


MECHANICAL DRAFTSMAN (23), graduate B. 8., 
with shop and four years’ drafting experience, two years 
of the latter as power plant draftsman; desires a position 
in New York City. References from past and present 
employers. Address H. F. W., care The Engineering 
Digest. 


WANTED, by a young man, graduate engineer, em- 
ployed but desiring a change, position in engineering de- 
partment or as superintendent of a concrete machinery 
company. Have a good general knowledge of concrete 
machinery and experience in handling men. Have con- 
ducted a series of government investigations on many 
patented waterproofing compounds now on the market, 
and also on steam curing. Position must be one with 
opportunities. Address R. C., care The Engineering 
Digest. 11 í 
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Plate-Girder Bridge. 
A Plate-Girder Bridge Replacing a Bow- 


string Truss in Washington, D. C. W. J. 
Douglas. Eng News—Feb. 13, 08. 5 figs. 
1800 w. 20c. 


Riveted Lattice Bridges. 

Riveted Lattice for Railroad Bridges of 
Maximum Span; a Plea for a Return to Ra- 
tional Design. Geo. Huntington Thomson. 
Eng News—Jan. 23, 08. 13 figs. 4000 w. 
20c. A résumé favoring riveted lattice 
bridges for railroad service, and opposing the 
use of structures with pin-connected articu- 
lations. 

Trestles. 

Formulas for Estimating the Quantities of 
Materials in Timber and Pile Trestles, and 
Hints on Estimating Costs. Eng-Contr—Feb. 


12, 08. 1000 w. 20c. 
EARTHWORK, ROCK EXCAVATION, ETC. 
Excavation. 


Comments on the Use of the Mattock. Eng- 
Contr—Jan. 15, 08. 1400 w. 20c. 

The Cost of Earth Excavation with Wagons 
During the Winter. Eng-Contr— Feb. 5, 08. 
700 w. 20c. 

Filling, Cost of. 

Cost of Casting Earth for Filling in Be- 
hind Retaining Wall. Engg-Contr—Jan. 
22, 08. 400 w. 20c. 

Machine Trenching, Cost of. 

The Cost of Digging a 36-Mile Trench with 
a Buckeye Traction Ditcher. Eng-Contr— 
Feb. 12, 08. 1 fig. 7000 w. 20c. 

The Cost of Excavating a Sewer Trench 


with a Potter Trench Machine. Eng-Contr— 
Jan. 29, 08. 900 w. 20c. 
Quarrying. 


Stone: Quarrying and Preparation for Sale. 
Quarry—Feb., 08. 4 figs. 2400 w. 40c. 
I.—Modes of Occurrence of Stone in Nature 
—Practical Bearing of Geological Conditions 
Upon Quarrying—Distribution of Quarries in 
the United Kingdom. 

Rock Drilling with Water Jet. 

The Use of a Water Jet to Increase the 
Speed of Rock Drilling and a Formula Esti- 
mating the Amount of Water Necessary. 
Eng-Contr—Feb. 5, 08. 1200 w. 20c. 

Scraper Work Costs. 

Cost of Wheel Scraper Work and Sloping 
Banks on a Railroad Job. Eng-Contr—Jan. 
22, 08. 1100 w. 20c. 


The Cost of Doing Scraper Work in Freez- 
ing Weather. Eng-Contr—Feb. 12, 08. 600 
W. 20c. 


Test Holes. 
Method and Cost of Drilling Test Holes in 
Earth by Hand: Taking a Core. Engg- 
Contr—Jan. 29, 08. 1 fig. 600 w. 20c. 


ENGINEERING CONSTRUCTION. 
Aqueduct. 
Preliminary Work on the Los Angeles 
Aqueduct. Eng Rec—Feb. 8, 08. 7 figs. 
5500 w. 20c. 


THE ENGINEERING DIGEST 


Buildings. 

Planning and Design of Electric Power 
Stations. Horace Bott. Surveyor—Jan. 24, 
08. 1700 w. 40c. From a paper read be- 
fore the Society of Architects. 


The Cost of Building Construction. Ir 
Age— Feb. 13, 08. 1 fig. 1100 w. 20c. 
Describes the approximate cost of buildings 
of varying widths, lengths and heights. 


The Stadium of Syracuse University. Eng 
Rec—Jan. 18, 08. 5 figs. 4500 w. 20c. 
Describes the recently completed reinforced- 
concrete stadium for athletic games, which 
has a normal seating capacity of 20,000 and 
covers 6 1-3 acres. 


The Westport Reinforced-Concrete Power 
House. Eng Rec—Feb. 1, 08. 11 figs. 3500 
w. 20c. Describes a power house in the 
outskirts of Baltimore having a capacity of 
55,000 HP. 

Wooden Constructions for Large Exhibi- 
tion Buildings. W. Treptow. Z V D J—Jan. 
18, 08. 5 figs. 1800 w. 60c. Describes a lat- 
ticed wooden arch construction for support- 
ing roofs of buildings suitable for large ex- 
hibitions, etc. 


Conduit. 

Conduit of Special Design In Ogden, Utah. 
Eng Rec—Jan. 18, 08. 4 figs. 2000 w. 20. 
Describes a reinforced concrete conduit built 
at one side of the street, close enough to the 
surface to permit the street curb and gutter 
to form its top. 


Culvert. 
Method and Cost of Constructing a Rein- 
forced Concrete Culvert. Eng-Contr—Feb. 
12, 08. 1 fig. 500 w. 20c. 


Dams. 
Reinforced Conerete Diaphragms for Earth 
Dams. B. M. Hall. Eng News Feb. 6, 08. 
2 figs. 900 W. 20c. Describes use of a 
vertical core wall or diaphragm of reinforced 
concrete for preventing leakage through tun- 
nels made by burrowing animals. 


The Construction of Earth Dams by Hy- 
draulic Filling. A. Dumas. Génie Civil— 
Jan. 11, 08. 14 figs. 4500 W. 60e. De- 
scribes methods used on dams in Mexico, the 
Pacific States and Hawaii. 


The Croton Falls Reservoir, Croton Water 
System, New York. Eng Rec—Jan. 18, 08. 
5 figs. 2900 w. 20c. Describes the con- 
struction of the main and diverting dams, 
and their appurtenances, the connecting 
channel, etc. 


The Estimated Cost of the Ashokan Reser- 
voir and Data of Actual Cost of Similar Earth 
Embankments, Together with a Discussion of 
the Testimony Submitted in the Investiga- 
tion of the Ashokan Dam Award—I. Eng- 
Contr—Feb. 12, 08. 3700 w. 200. 


The Estimated Cost of the Main Ashokan 
Dams. Eng Rec—Feb. 15, 08. 8500 w. 20c. 
Gives a statement of the methods followed 
by the engineers of the Board of Water 


Supply. 
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There is But One Standard 
Publication Upon All Forms of 


Portland Cement Construction 


ô 


$ 
‘Concrete 


Published Monthly. Price $1.00 per year 


@ CONCRETE is the most widely read 
journal in its field and has the largest 
bona-fide circulation among that class 
of people directly interested in the 
cement and concrete industry. 


Its editorial matter is practical and 
definite. It carries more advertising 
than any other journal in this field and 
its advertisers are reliable. 


Send Ten Cents tor Sample Copy 


Cement Sidewalks 


Plain, everyday advice on how to 
make cement sidewalks is contained in 
our new booklet, Cement Sidewalks.”’ 
This booklet covers every part of side- 
walk making and is designed for prac- 
tical purposes. It is small and will fit 
into vour coat pocket. Price 25 cents. 


Concrete Publishing Co. 


235 Newberry Building, Detroit, Mich. 


Patent Attorneys 


FRED W. BARNACLO, 
150 Nassau St., NEW YORK, N. T. 


Patent Counselor. 
CAREFUL ATTENTION TO APPLICATION PRE- 
PARING. 


EDWARD S. BEACH, 
Attorney and Counselor-at-Law. 


SPECIALIST IN PATENT, TRADE-MARK AND COR- 
PORATION CASES. 


60 Wall Street, NEW YORK. 


e PAT ENT Ss 


ALL fees returned if patent is not secured, Send sketch and 
description for free roport as to patentability. Advice and 
book on “PATENT PROTECTION” sent upon request 
JONES & BOURNE, Patent Lawyers, Suite 2-7 Metzerott 
Bidg., Washington, D. C. 


C. L. PARKER 
SOLICITOR OF PATENTS. 


Patents secured. Reports rendered as to patentability, 
validity and infringement. Patent suits conducted. 


24 Dietz Bldg., WASHINGTON, D. C. 


PATENTS 


Trade-Marks, Labels and Copyrights. Send for my free 
book, How to Get Them.” If you will send me a rough 
pencil drawing and description of your invention, I will 
give you my free opinion as to its patentability. If I 
say it is patentable, it is, and you should have it pet- 
ented at once and turn it into money. If it is not patent- 
able, I will tell you so. Best service in every department. 
Why not have it? It costs no more and usually less in 
the end. Do not make the mistake of applying for a 
patent until you have sent for my free book. Advice 
free. 


JOSHUA R. H. POTTS 


LAWYER, 
306 Ninth St., Washington, D. C. 
80 Dearborn St., Chicago. 
929 Chestnut St., Philadelphia. 


THOMAS DREW STETSON 
108 Fulton Street, New York ; 
Engineer and Patent Attorney, American and Foreign. Established 1855 
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The High Needle Dams on the Big Sandy 
River, U. S. A. B. F. Thomas. Engg—Jan. 
17, 08. 9 figs. 2000 w. 40c. Describes a 
series of movable dams of the Poirée type, 
one of which sustains a head of 18 ft. 


Foundations. 


Reinforced Concrete Foundations Over Ex- 
cavations on Paved Streets. John MeNeal. 
Proc Am Soc C E— Dec., 07. 1 fig. 500 w. 
80c. 

Sinking Well and Cylinder Foundations. 
Edward Stoney. Engg—Jan. 31, 08. 1400 
w. 40c. Gives data on work done by dress 
divers in sinking bridge, well and cylinder 
foundations in India. 

The Cost of Concrete Foundation Work. 
Conc Eng— Jan., 08. 500 w. 20c. Gives 
data on recent work in Bridgeport, Conn. 


Pile Protection. 


Timber Pile Protection in San Diego Bay. 
Eng Rec—Feb. 15, 08. 1 fig. 800 w. 20c. 
Describes method of protection used, which 
consists of a covering of cement mortar 
placed around the pile after the latter has 
been driven. 


Reinforced Concrete Construction. 


A New Type of Forms for Concrete Work. 
Eng Rec—Jan. 25, 08, 2 figs. 900 w. 20c. 
Describes a new type of steel centering, each 
unit or section of which consists of three 
light-gage steel sheets, two of them parallel 
to the desired surface and having between 
them a third specially corrugated sheet, to 
which they are securely fastened. 

Austrian Government Regulations for the 
Use of Reinforced Concrete. Beton u Eisen 
Jan., 08. 12,000 w. $1.00. 

British View of Reinforcing Methods. 
Thomas Potter. Cement Wld—Jan., 08. 10 
figs. 2200 w. 20c. l 

Deflections of Reinforced Concrete Beams 
Supported at Two Points. E. Turley. Beton 
u Eisen—dJan., 08. 2 figs. 1000 w. $1.00. 
Mathematical exposition, with example. 

Form Details for Concrete Work. R. H. 
Haas. Conc Eng—Jan., 08. 4 figs. 400 w. 
20c. Gives details of two systems of forms 
used in and near New York City. 


Methods and Costs of Concrete Construcc- 
tion with Separately Molded Members. W. 
H. Mason. Mun Eng—Feb., 08. 2400 w. 
40c. From a paper read before the National 
Association of Cement Users. 

Proposed Building Ordinance Governing 
Reinforced Concrete. Mun Eng—Feb., 08. 
2000 w. 40c. A report to the National As- 
sociation of Cement Users by the Committee 
on Fire Protection. 

Reinforced Concrcete Construction in But- 
ler Brothers’ New Building. R. W. Maxton. 
Conc Eng—Jan., 08. 8 figs. 1700 w. 20c. 
Describes methods and forms used in a large 
building in St. Louis. 

Reinforced Concrete: Some Formulas and 
Tables. Ernest McCullough. Cem Era—Jan. 
08. 5 figs. 4600 w. 20c. Serial. This 
instalment describes and illustrates the con- 
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struction of the forms used in floors, beams 
and column work. 


Reinforced Concrete from the Contractor’s 
Standpoint. H. H. Fox. Eng News—Jan. 
30, 08. 3300 w. 20c. Paper read at the 
annual convention of the National Cement 
Users’ Association, Jan. 20-25, 1908. Gives 
positive instructions for carrying out work 
in an economical and efficacious manner. 


Self-Sustained Reinforcement of Structural 
Shapes in a Cement Stock House. Eng News 
—Feb. 6, 08. 7 figs. 3200 w. 20c. De- 
scribes a storage building in Montreal in 
which the reinforcement is so designed as to 
make a self-sustaining steel framework be- 
fore the concrete is placed. 


Spirally Reinforced Concrete Construction. 
S. Sor. Beton w Eisen—Jan., 08. 6 figs. 
1800 w. $1.00. Gives methods for calculat- 
ing the required reinforcement of beams, col- 
umns and piles. 


Systems of Reinforced Concrete Construc- 
tion. Emile G. Perrot. Mun Eng—Feb., 08. 
1400 w. 40c. From paper read before the 
National Association of Cement Users. 


Test of Visintini Beams. Edw. L. Soule. 
The Arch & Engr—Jan., 08. 14 figs. 1500 
w. 40c. Gives results of tests on three rein- 
forced concrete trusses of the Warren type 
used in place of solid beams. 


The Calculations of a Frame Construction 
Encased in Reinforced Concrete. C. Abeles. 
Beton u Eisen—Jan., 08. 6 figs. 2000 w. 
$1.00. 

The Elastic Behavior of Concrete Construc- 
tion Under Bending Stress. Herr Heintel. 
Beton u Eisen—Jan., 08. 8 figs. 2000 w. 
$1.00. 

The Influence of Bond on Size of Rein- 
forcement Bars for Concrete. Wm. P. Crea- 
ger. Eng Rec—Jan. 25, 08. 1300 W. 20c. 
Gives a rational method of determining the 
maximum size of bar that can be used in any 
given span and system of loading, consistent 
with the adopted working intensity of adhe- 
sion or bond stress in the bar. 

The Necessity of Continuity in the Steel Re- 
inforcement of Concrete Structures. E. P. 
Goodrich. Eng Rec—Feb. 8, 08. 3800 w. 
20c. Paper read before the National Cement 
Users’ Association. 

The Relation Between Bending Moment 
and Shear in Reinforced Concrete Beams. 
B. Loeser. Beton u Eisen—Jan., 08. 8 figs. 
2000 w. $1.00. Mathematical exposition, 
with examples. . 


Retaining Wall. 


Flood Protection Along Cherry Creek in 
Denver, Colo. Eng Rec—Feb. 15, 08. 4 figs: 
1400 w. 20c. Describes the reinforced-con- 
crete retaining walls which form the sides of 
the new channel used. 


Structural Steel Design. 


Deflection of Beams. E. Meyer. ZV DI 
—Feb. 1, 08. 13 figs. 5500 w. 60c. Gives 
methods for calculating the deflection of 
beams where the material does not act ac- 
cording to Hooke’s Law. 
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pletely equipped laboratories in all departments. 


Year-book sent on application. 


Clarkson School of Technology. 


Thomas 8. Clarkson Memorial, Potsdam, N. Y. 

O ized under charter of the University of the State 
of New York. Courses lead to degrees of Bachelor 
of Science in Chemical, Civil, Electrical and Mechanical 
E eering, comprising four years 2 4 training 
resident college work in theory ractice of 

The Clarkson Bulletin. pubils shed quarter 


ring. 
mailed on application. 
WM. 8. ALDRICH, Director. 


College of Engineering, 


OHIO NORTHERN UNIVERSITY, ADA OHIO. 
in Civil, Mechanical, Electrical, ing, Sani- 
tary, Komea F 
THOROUGH. ICAL. ECONOMICAL, 


School in session the entire year. No time limit for 
graduation. No fees. Enter time. We give students 
what they need, when they need it. 

For pamphlet, catalogue, or information, address, 

THOS. J. Dean. 


Lehigh University, SOUTH BETHLEHEM, 


HENRY 8. DRINKER, President. 
Courses in Civil, Mechanical, 


lurgy and Chemistry. Also Classical and Literary Courses. 
For further information, for Registers of the University, 

and for descriptive circulars of the different courses, 
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PA. 


Rensselaer Polytechnic Institute, 


TROY, N. Y. 


A SCHOOL OF ENGINEERING AND SCIENCE. 
i Railroads, Bridges, Roofs, Arches, Dams 
ngines, Electric Engines, Dynamos, Turbines, a, Founda- 
floes: Water- Works Tunnels, Sewers, Rivers, Canals, 
Chemical Analysis, Mineralogy, Metallu > 
For catalogue or other information, address 
PALMER C. RICKETTS, President. 


i 


Rose Polytechnic Institute, 
TERRE HAUTE, IND. 
Courses in Mechanical, Electrical and Civil Engineering, 
Architecture and Chemistry. Extensive ie Com- 


pletely vi baat Laboratories in all D Br- 
penses low. 


For catalogue or special information, address, 
C. L. MBES, Presté@ent. 


This Course is by Wilbur J. Watson, M. Am. Soc. C. E., 
of all classes of Reinfo 
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Ernest G. Beck. 
6 figs. 1000 w. 


Structural Steel Work. 
Mech Wid—Jan. 17, 08. 
40c. I.—Riveted Work. 

The Design of Struts. W. E. Lilly. Engg 
—Jan.10, 08. 12 figs. 3400 w. 40c. Con- 
siders the problems involved in the design of 
a strut, and points out in what way the 
usually-applied formulas fail to give correct 
values when estimating its strength; also 
examines the causes of the failure of the 
Quebec Bridge. 


Tower. ’ 


A Reinforced Concrete Observation Tower. 
Eng Rec—Jan. 25, 08. 3 figs. 1000 w. 20c. 
Describes methods of erecting an 82-ft. tower 
in the National Military Park at Vicksburg, 
Miss. 


Tunnels. 


New Alpine Tunnels. H. Cox. Z V D I— 
Jan. 11, 08. 5 figs. 400 w. 60c. 


Waterproofing. 


History of Asphalts. Hugh Boorman. 
Waterproofing—Jan., 08. 1800 w. 20c. 

The Waterproofing of Concrete—II. My- 
ron H. Lewis. Waterproofing—Jan., 08. 
1800 W. 20e. Gives a general outline of 
available methods. 

Waterproofing as Applied to Concrete 
Structures. A. M. Tipper. Waterproofing— 
Jan., 08. 2200 w. 20c. Paper discussing 
the advantages of asphalt; read before the 
Cement Exhibition Co., Dec. 20, 07. 

Waterproof Engineering. Edward W. De 
Knight. JI Assn of Eng Socs— Dec., 07. 8 
figs. 7000 w. 60c. Paper read before the 
Boston Society of Civil Engineers, Oct. 16, 07. 


MATERIALS. 


Cement and Concrete. 


Blast Furnace Slag and Portland Cement. 
Dr. H. Passow. Can Cem & Conc Rev—Jan,, 
08. 7000 w. 20c. Translated from the Pro- 
ceedings of the International Congress of 
Applied Chemistry. Berlin. Sets forth the 
properties of the blast furnace slag cement. 


House-Refuse Clinker Concrete as a Build- 
ing Material. Se Am—Jan. 25, 08. 3 figs. 
2300 w. 20c. Describes the use of the clin- 
ker from the destructors of house refuse in 
concrete for house building purposes. 


Proportions of Concrete and Methods of 
Mixing. L. C. Wason. Eng Rec—Feb. 15, 
08. 3000 w. 20c. A paper read at the 
Buffalo Convention, National Association of 
Cement Users, Jan., 08. 


Some Conclusions from the Application of 
a Theoretical Analysis. W. A. Aiken. Ce- 
ment Age—Jan., 08. 3200 w. 20c. Paper 
read before the Association of American 
Portland Cement Manufacturers, New York 
City, Dec. 9-11, 07. 

The Manufacture of Commercial Portland 
Cement. Richard K. Meade. Min Sc—Jan. 
23, 08. 3 figs. 3400 w. 20c. Describes 
methods used in the burning of raw material, 
the fuel used, the grinding of the clinker, etc. 
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The Modern Manufacture of Portland Ce- 
ment—III. Cement Maker—Jan., 08. 2 figs. 
1300 w. 20e. Describes briefly the con- 
struction of tube mills. 


The New Mill of the Union Portland Ce- 
ment Co. Eng Rec—Feb. 1, 08. 4 figs. 
2600 W. 20c. Describes a recently con- 
structed mill of 2500 bbls. daily capacity. 


The Transportation Problem in the Port- 
land Cement Plant. C. J. Tomlinson. Eng 
News—Feb. 13, 08. 2500 w. 20c. 

Titrating of the Cement Raw Mixture. A 
L. Larson. Can Cem & Conc Rev—Jan., 08. 
2900 w. 20c. Describes the principal meth- 
ods used for the control of the mixture. 


Iron and Steel, Corrosion of. 


Relative Corrosion of Wrought Iron and 
Soft Steel Pipes. T. N. Thomas. Htg & 
Vent Mag— Jan., 08. 8 figs. 3000 w. 20c. 
Read at the Jan., 08, meeting of the Ameri- 
can Society of Heating and Ventilating En- 
gineers. 

The Effect of Coal Gas on the Corrosion 
of Wrought Iron Pipe Buried in the Earth. 
Am Gas Lt Ji—Feb. 10, 08. 1800 w. 20c. 


Timber Preservation. 


Creosote for Timber Preserving. Ry Age 
—Jan. 31, 08. 1900 w. 20c. 

Method of Treating Wood that Is Refrac- 
tory to Treatment and at the Same Time Sub- 
ject to Decay. Ry Age—Jan. 31, 08. 1800 
w. 20c. Paper read before the U. S. Wood 
Preservers’ Assn., Kansas City, Jan. 24, 08. 


RIVERS, CANALS, HARBORS. 


Canals. 


Construction of Lock 3, Erie Barge Canal. 
Oscar Hasbrouck. Eng Rec—Feb. 8, 08. 4 
figs. 1400 w. 20c. 

Statement of Col. Geo. W. Goethals, Chair- 
man of the Isthmian Canal Commission, Be- 
fore the Senate Committee on Interoceanic 
Canals. Eng News—Jan. 30, 08. 8500 w. 
20c. Extract from the testimony of Col. Goe- 
thals of the matter of most interest to engi- 
neers and contractors. 

The Panama Canal; a Brief Statement of 
Work, Equipment and Finances. Eng News 
—Feb. 13, 08. 1 fig. 2400 w. 20c. 


Dredging. 


Dredging Cost on the St. Lawrence River 
and in Other Parts of Canada. Emile Low. 
Eng News—Jan. 30, 08. 2400 w. 20c. Gives 
tables showing dredging accounts during the 
fiscal year 1905-1906. 

Dredging Machinery—III. S. S. Wyer. 
Ind Mag—Jan., 08. 2 figs. 600 w. 60e. 
Describes the difficulties met with in the de- 


‘sign of dipper dredges. 
Docks and Harbors. 


Floating Docks. Harry R. Jarvis. Pract 
Engr—Jan. 17, 08. 8 figs. 3500 w. 40c. 
Abstract of paper read before the North- 
East Coast Institution of Engineers and Ship- 
builders on Jan. 10, 08. Gives description 
of various types of floating docks. 
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Quay Wall for the New Dry Dock at the 
Charleston Navy Yard. Eng Rec—Feb. 1, 
08. 6 figs. 2800 w. 20c. Describes the 
massive reinforced construction used. 


The Physical Difficulties of Modern Har- 
bor and Dock Extension. H. C. M. Austen. 
Engg—Jan. 10, 08. Discusses the demands 
made by the ever-increasing size of steam- 
9005 in the way of extension of harbors and 

ocks. 


Irrigation and Drainage. 


Cement in Reclamation of Deserts. Ed- 
mund T. Perkins. Cem Wld—Jan., 08. 16 
figs. 3800 w. 20c. Describes some of the 
great irrigation projects in the Western 
States in which concrete has played a promi- 
nent part in construction. 


Egyptian Irrigation Pumping Plants. E. 
F. Huber. Z V D I—Jan. 11, 08. 31 figs. 
6500 w. 60c. Describes a number of recent 
centrifugal pumping plants installed along 
the Nile. 


Irrigation in Egypt. Engr (Lond)—Jan. 


10, 08. 2 figs. 1500 w. Jan. 17. 5 figs. 
2400 W. Jan. 24. 13 figs. 4000 w. Each 
40e. ` 


Lining of Ditches and Reservoirs to Pre- 
vent Seepage Losses. B. A. Etcheverry. Ir 
Age—Feb., 08. 2 figs. 1600 w. 20c. De- 
scribes methods of economically lining irri- 
gating ditches and canals in California. 


THE ENGINEERING DIGEST 


Swamp and Overflowed Land Drainage in 
the Mississippi Basin. Eng News—Feb. 13, 
08. 2500 w. 20c. 


The Reclamation of Minnesota’s Wet 
Lands. G. A. Ralph. Eng News—Feb. 13, 
08. 1100 w. 20c. Abstract of a paper read 
at the annual meeting of the IIlinois Society 
of Engineers and Surveyors at Champaign, 
Ill., Jan. 15 to 17, 08. 


The Relation of Waterways to Drainage 
Areas. M. L. Enger. Eng Rec—Feb. 1, 08. 
1200 W. 20c. Paper read at the annual 
meeting of the Illinois Society of Engineers 
and Surveyors. 


Shore Protection. 

Foreshore Erosion and Reclamation. Prof. 
Henry Robinson. Surveyor—Jan. 17, 08. 
4300 w. 40c. Paper read before the Sur- 
veyors’ Institution, London, with discussion. 


Stream Flow. 

A Logarithmic Diagram for the Flow of 
Water in Open Channels. George A. Damon. 
Eng News—Feb. 6, 08. 1 fig. 500 w. 20c 
Gives a diagram based on the Chézy formulas 
for facilitating calculations. 


Stream Gaging in the Alpine Regions. P. 
Levy-Salvador. Génie Civil—Jan. 25, 08. 


11 figs. 6000 w. 60c. 
Wharf. 
Storage Wharf. Mines & Min—Feb., 08. 
3 figs. 1500 w. 40c. Describes the coal 


handling apparatus of the Berwind Fuel Co., 
at Superior, Wis. 


ECONOMICS 


Appraisal and Depreciation of Properties. 


The Appraisal and Depreciation of Water- 
works and Similar Properties. W. H. Bryan. 
Jl Assn Eng Socs—Dec., 07. 2 figs. 19,000 
w. 60c. Paper (with discussion) read be- 
fore the Club, Nov. 6, 07. 


Apprentices, Education of. 


The Training of Engineering Apprentices 
—I. Engr (Lond)—Jan. 17, 08. 2 figs. 
3400 w. Jan. 31. 1700 w. Bach 40c. De- 
scribes a new apprenticeship system adopted 
by an English firm which has done away 
with the premium pupil system. 


Employer's Liability. 

The Dire Cost of and the Best Remedy for 
Carelessness. Indus Wld—Jan. 20, 08. 3500 
w. 20c. Discusses the provisions of the 
Casey Act on employers’ liabilities in Penn- 
sylvania. 


Filing Data and Records. 


A System of Filing Engineering Notes and 
Records. Eng Rec Feb. 8, 08. 4 figs. 3200 
w. 20c. Describes an elaborate system used 
by the City Engineer of Salt Lake City, Utah. 


Fire Protection. 

An English Automatic Fire-Alarm System. 
Eng News— Feb. 6, 08. 2 figs. 1700 w. 20c. 
Describes system in which alarm circuit is 
closed by the increased sag of a long copper 
span, due to the sudden rise of temperature. 


First Aid Instructions. 


First Aid to the Injured. Dr. J. W. Hawes. 
Mines & Min— Feb., 08. 3 figs. 2300 w. 
40c. Gives general instructions in regard to 
treatment of broken limbs, bleeding, faint- 
ing, shocks from electric wires, etc. 


Foreign Machine Markets. 


Foreign Marketing of American Machin- 
ery. Sell Mag—Feb., 08. 800 w. 20c. 
States the methods used by an exporter of 
machinery. 


Pensions and Insurance for Employees. 


A Modern System of Pensioning and In- 
suring Employees. Ir Tr Rev—Jan. 23, 08. 
5 figs. 1500 w. 20c. Describes a compre- 
hensive system evolved and put into effect 
by Deere & Co., Moline, III., manufacturers 
of steel plows. 


Purchasing Methods. 


A Systematized Purchasing Department. 
Ir Age—Jan. 23, 08. 7 figs. 2400 w. 20c. 
Describes the method of handling buying 
records evolved by the purchasing agent of 
the Hudson Companies, and gives illustra- 
tions of the forms used. 


Shop Costs. 
A Simple System of Recording Shop Costs. 
C. J. Redding. Outlines a system that has 
proved successful in an English works em- 
ploying three thousand men. 
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Methods of Ordering and Routing Work. 
Oscar E. Perrigo. Ir Tr Rev—Feb. 6, 08. 
5 figs. 2700 w. 20c. Fifth of a series of 
articles on cost keeping and shop manage- 
ment. 
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Tabulating Machine. 
Mechanical Office Appliances. G. W. Oliver. 
Ry & Eng Rev—Jan. 25, 08. 5 figs. 2600 
w. 20c. Describes card punch and effective 
sorting and tabulating machine for use in 
railway statistical work. 


ELECTRICAL ENGINEERING 


ELECTROCHEMISTRY. 


Electrochemical Analysis. 


Electrochemical Analysis with Rotating 
Anodes by the Industrial Laboratory. An- 
drew M. Fairlie and Albert J. Bone. Electro- 
chem & Met Indus—Feb., 08. 3300 w. 40c. 
II.—Methods of Analysis and Procedure. 


Electrolysis. 
Electrolysis. Albert F. Ganz. Prog Age— 
Feb. 1, 08. 8 figs. 10,000 w. 20c. Paper, 


with discussion, read before the Am. Gas 
Inst., Washington, Oct. 7, 07. 


ELECTROPHYSICS. 
Air Gap, Reluctance of. 


The Reluctance of the Air Gap in Dynamo 


Machines. Thos. F. Wall. El Engr—Jan. 
10, 08. 5 figs. 2400 W. 40c. 


Alternate Current Transmission in Cables. 
The Theory of Alternate Current Trans- 


mission in Cables (concluded). C. V. Drys- 
dale. Elecn—Jan. 10, 08. 4 figs. 1500 w. 
40c. 


Electric Discharge in Gases. 


The Electric Discharge in Monatomic Gases. 
Frederick Soddy. Engg—Jan. 31, 08. 2 
figs. 8000 W. 40c. Paper read before the 
Royal Society, Nov. 7, 07. 


Magnetic Leakage in Induction Motors. 


Magnetic Leakage in Induction Motors. 
R. E. Hellmund. El Wld—Jan. 25, 08. 5 
figs. 3600 w. 20c. Gives a detailed ac- 
count of the various factors which ap- 
preciably influence the end-connection leak- 
age. 


Magnetic Oscillations in Alternators. 


Magnetic Oscillations in Alternators. G 
W. Worrall. Elec Engr—Jan. 16, 08. 11 
figs. 4000 w. 40c. Paper read at the meet- 
ing of the Manchester Local Section of the 
Institution of Electrical Engineers. 


Iron Stampings, Heat Conductivity of. 


The Heat Conductivity of Iron Stampings. 
Thos. M. Barlow. Elec Rev—Feb. 1, 08. 5 
figs. 3200 W. 20c. Abstract of a paper 
read recently before the Institution of Elec- 
trical Engineers of Great Britain. 


Solenoid Design. 


Solenoid in Series with Resistance. Charles 
R. Underhill. El Wld—Jan. 18, 08. 6 figs. 
1900 w. 20c. 


GENERATORS, MOTORS, TRANSFORMERS. 
Alternators. 


A High-Frequency Alternator. Louis Co- 
hen. El Wld—Feb. 15, 08. 1 fig. 2400 w. 
20c. Suggests method for designing an alter- 
nator for wireless telegraph work. 


The Non-Synchronous Generator in Central 
Station and Other Work. W. L. Waters. 
Proc A I E E—Feb., 08. 3 figs. 1400 w. 
80c. Paper read before the American Insti- 
tute of Electrical Engineers, Feb. 14, 08. 


A.-C. Motor. 


A New Alternating-Current Motor. Elec 
Rev—Feb. 15, 08. 2 figs. 1200 w. 20c. 
Describes a new alternating-current motor, 
so designed that its speed may be readily 
changed. 


Converters. 


Some Developments in Synchronous Con- 
verters. Charles W. Stone. Proc A. I E E— 
Feb., 08. 6 figs. 4600 w. 80c. Paper read 
before the American Institute of Electrical 
Engineers, New York, Feb. 14, 08. 


D.-C. Generator Design. 


The Best Utilization of the Armature of 
a Direct-Current Generator. Th. Rosskopf. 
Elek u Masch—Jan. 5, 08. 8 figs. 5500 w. 
40. 


D.-O. Motors ° 


Direct-Current Motors; Their Action and 
Control. F. B. Crocker and M. Arendt. El. 
Wld—Feb. 1, 08. 1 fig. 1600 W. 20. 
IV.—Shunt Motor Speed Control. 


Variable-Speed Commutating-Pole Motors. 
A. C. Ellis. Elec Wld—Feb. 8, 08. 11 figs. 
2800 w. 20c. Discusses the legitimate use 
of interpoles and their advantages. 


Motor Generators. 


Motor Generators; Their Use and Opera- 
tion. Norman G. Meade. Power—Feb. 11, 
08. 5 figs. 1900 w. 20c. Gives explana- 
tions of their various applications and Shows 
how connections are made. 


Standard Performances of Electrical Machinery. 


Standard Performances of Electrical Ma- 
chinery. Dr. R. Goldschmidt. El Eng—VJan. 
31, 08. 10 figs. 1600 w. 40c. Paper read 
before the Institution of Electrical Engineers. 
Gives data for use in the practical compari- 
son of different classes of machinery and 
supply systems. 
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Transformer Design. 


The Design of Small Transformers for 
Metallic Filament Lamps. F. B. O'Hanlon. 
El Rev—Jan. 31, 08. 3 figs. 2900 w. 40c. 


LIGHTING. 


Artistic Interior Illumination. 


Artistic Illumination—Murray’s Restaur- 
ant, New York City. H. Thurston Owens. 
El Wld—Jan. 1, 08. 14 figs. 1700 w. 20c. 
Describes what is said to be the most elab- 
orately illuminated restaurant in the world. 


Distribution of Illumination. 
New Method for Improving the Distribu- 


tion of Artificial Illumination. W. Voegel. 
Elek Zeit—Jan. 16, 08. 12 figs. 3000 w. 
40. 
Effect of Light on the Eye. 
Effect of Light Upon the Eye. Dr. H. H. 


Seabrook. Prog Age—Feb. 1, 08. 1 fig. 
4000 w. 20e. Read before the New York 
section of the Illuminating Engineering So- 
ciety, Jan. 9, 08. 


Mercury Vapor Lamp. 
Kuchs’ Quartz Lamp. 
fur Gasbeleuchtung—Jan. 4, 08. 2700 w. 
60c. Describes a new high-efficiency mer- 
cury vapor lamp, which consists of a quartz 
tube enclosed in a glass globe. 


Photometer. 


A New Universal Photometer. Preston S. 
Millar. El Wld—Jan. 25, 08. 6 figs. 2700 
w. 20c. Describes a photometer, by means 
of which all features necessary to the com- 
plete study of a lighting installation can be 
investigated. 


Store Lighting. 

Store Lighting. E. L. Elliott. Ill Eng— 
Jan., 08. 4 figs. 3500 w. 20c. Describes 
the general conditions to be considered in 
laying out lighting installations for stores. 


PLANTS AND CENTRAL STATIONS. 


Auxiliaries. 
Steam or Electrically-Driven Auxiliaries? 
El Rev—Feb. 8, 08. 3 figs. 2800 w. 20c. 
Discusses this mooted question. 
Central Station Practice. 


Central Station Practice at New Orleans, 
La. El Wld—Feb. 15, 08. 4 figs. 4000 w. 
20c. 


Power House Design. 


Notes on the Planning and Design of 
Buildings for Power Works for the Genera- 


O. Bussmann. Jl 


tion of Electricty. Horace Boon. JI Soc 
Archs (Lond)—Feb., 08. 7 figs. 5000 w. 
60c. 
TELEPHONY. 
Automatic Telephony. 
Automatic Telephony—III. Franklin J. 
Truby. W Elecn—Jan. 25, 08. 5 figs. 2300 


w. 20e. 
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Line Construction. 


Outside Telephone Construction. C. E. 
Fleager. W. Elecn—Feb. 15, 08. 1 fig. 
3500 W. 20c. A lecture delivered at the 


College of Engineering, University of Wash- 
ington, Seattle, Dec. 18, 07. 


TESTS AND MEASUREMENTS. 
Induction Motors, Test for. 


The Hopkinson Test as Applied to Large 
Induction Motors. N. Pensabene-Perez. Elec 
1 (Lond) — Jan. 24, 08. 2 figs. 1800 w. 

e. 


Liquid Resistances. 


The design of Liquid Resistances. El 
Engr—Jan. 31, 08. 2 figs. 1200 w. 40c. 
Gives methods for. designing water resist- 
ances for use in testing large generators. 


Measuring Instruments, Faults in. 


Electrical Measuring Instruments and 
Some of Their Weaknesses. K. Edgcumbe. 
Elec Engr—Jan. 16, 08. 3400 w. 40c. 
Paper read before the Association of Engi- 
neers-in-Charge. 


Self Induction. 


Measurement of the Coefficient of Self- 
Induction of a Circuit Under Normal Load. 
C. C. Chapin. Elec Wld—Feb. 8, 08. 4 
figs. 2300 w. 20c. Describes method con- 
sisting essentially of separating the counter 
e.m.f. of inductance from that of resistance, 
and measuring it alone. 


Watt-Hour Meters. 


The Design of Prepayment Watt-Hour 
Meters. Arthur Pestel. EI Wld—Jan. 18, 
08. 4 figs. 2300 w. 20c. 


TRANSMISSION, DISTRIBUTION, CONTROL. 


Concrete Poles: ` 
Recent Experiments in Concrete Pole Con- 
struction, with Figures of Cost. Engg-Contr 
—Jan. 29, 08. 6 figs. 1500 w. 20c. 
Inductive Voltage Drop, 3-phase Transmission. 
Inductive Voltage Drop on Three-Phase 
Transmission, with the Conductors Lying in 
the Same Plane. Alfred Still. El Engr— 
Jan. 10, 08. 5 figs. 2200 w. 40c. Gives a 
graphic method for use in calculations. 
Insulators for High Voltage. 


High tension Insulators from an Engi- 


` 


neering and Commercial Standpoint. C. E. 
Delafield. Can El News—Jan., 08, 3500 
w. 20c. Paper read at the annual con- 


5 of the Canadian Electrical Associa- 
on. 


High-Voltage Instlator Manufacture. 
Walter T. Goddard. El Rev—Feb. 8, 08. 
16 figs. 4600 w. 20c. Paper read before 
the Electrical Section of the Canadian So- 
.ciety of Civil Engineers, Dec. 19, 07. 


Long Distance D. C. Transmission. 


Long-Distanee Electric Power Transmis- 
sion by Direct Current. L. A. Herdt. Elec 
Rev—Feb. 15, 08. 1800 w. 20c. A paper 
read before the Canadian Society of Civil 
Engineers, Nov. 7. 
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1000 copies sold in 10 days 
“FIELD SYSTEM ý 


FRANK B. GILBRETH 


HIS book was written by one of the largest general contractors in the world, 

and contains nearly 200 pages of rules and instructions for the guidance 

of his foremen and superintendents. It is the outgrowth of over 20 years of experience 
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and for increasing the output of the menon the job. Mr. Gilbreth is the contractor 
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likewise made famous Gilbreth's Field System, only a few excerpts from which 
have heretofore appeared in print. 

In making public his Field 8ystem,’’ Mr. Gilbreth is performing a service to the public that is compar- 

able with the action of a physician in disclosing the secret of his success in curing a disease. The disease 


that Giibreth’s ‘‘Field System aims to cure is the hit or miss method of doing contract work. System 
supplants slovenliness, and makes sloth an absolute impossibility. 


200 pages, with illustrations: bound in flexible leather, 
gilt edges; price $3.00 net, postpaid. 


Circular telling all about Field System.“ or sample pages, circulars orf catalogs coverin 
any class of books for engineers, architects, contractors or railway men, will be maile 
free upon receipt off a postal card stating where you saw this advertisement. 


The Myron C. Clark Publishing Company, 353 Dearborn Street, Chicago 


HERE IS AN OPPORTUNITY 


to obtain the INDUSTRIAL MAGAZINE for one year, which will contain 
some specially written articles by prominent engineers of wide experience. 


Some of the principal authors and their subjects are: 


Lindon W. Bates (several articles): Panama Canal 

J. W. King: Industrial Railways and Their Uses for Manufacturing Plants 
R. H. Beaumont: Power Station Coal and Ash Conveying Problems 

H. J. Cole: Reinforced Concrete and Pneumatic Foundations 

E. W. Hackstaff : Transmission of Power by Rope 


The above articles consist of about 97,500 words and 35 new photographs. 
THE INDUSTRIAL MAGAZINE is well edited and printed on fine 
stock, and is worth four times its subscription price. 
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1825 Park Row Building, New York 
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Overhead Transmission Lines. 

Labor Cost of Building a 20-Mile High 
Power Transmission Line. Engg-Contr— 
Feb. 5, 08. 1 fig. 2400 w. 20c. 

Overhead Construction for High-Tension 
Electric Traction or Transmission. R. D. 
Coombs. Dec., 07. Proc Am Soc C E, Dec., 
07. 9 figs. 11,000 W. 80e. Gives for- 
mulas, tables and constants for the design 
of conductors, suggested specifications. Pa- 
per read Feb. 5, 08, before the Am. Soc. 
C. E. 


Stresses in Overhead Electrical Transmis- 
sion Lines. A. Kann Zeit Oest Ing U Arch 
—Jan. 24, 08. 4 figs. 3000 w. 60c. De- 
scribes graphical method of calculating the 
stresses due to weight, ice loading, tempera- 
ture changes, etc. 


Protection of Circuits. 
Circuit-Interrupting Devices. F. W. Har- 
ris. Elec JI— Feb., 08. 6 figs. 2700 w. 
20e. IV. — Circuit Breakers. 
Protective Relays. M. C. Ripinski. Elec 
J1— Feb., 08. 6 figs. 1800 w. 20c. II.— 
Direct- current reverse current relays; in- 
stantaneous action. 
The protection of Electric Circuits and 
Apparatus from Lightning and Similar Dis- 


turbances. R. P. Jackson. Elec JI— Feb., 
08. 4 figs. 200 w. 20c. Describes general 
considerations of static disturbances, their 
causes and effects. 

Switchboards. 

Electrically Operated Switchboards. S. Q. 
Hayes. El WId— Jan. 1, 08. 8 figs. 4300 
w. 20c. Deals with panels, desks and ped- 
estals. 


MISCELLANEOUS. 


Cost of Power. 

Cost of Electrical Power for Industrial 
Purposes. John F. C. Snell. Engg—Jan. 
17, 08. 15,000 W. 40c. Paper read be- 
fore the Institution of Electrical Engineers, 
Jan. 9, 08. Discusses cost of power in inde- 
pendent plants, giving data for a large num- 
ber of industries; also the cost of central 
power plants and the economics of municipal 
electric power supply plants. 


INDUSTRIAL 


Brick Making. 
Irregular Heating in Continuous Kilns. 
Brit Claywkr— Jan., 08. 1600 w. 40c. 


Calcium Carbide. 

Test of a Low-Voltage Alternator for Cal- 
cium Carbide Furnaces. Elec Rev (Lond) — 
Jan. 17, 08. 2 figs. 1400 w. 40c. Gives 
results of tests on a 50-volt 8,600-Amp. gen- 
erator. 


Explosives. 
High Explosives. Aug. Klock. Se Am— 
Jan. 25, 08. 4400 w. 20c. Gives details of 


the compositions of modern powders. 


THE ENGINEERING DIGEST 


Electrically-Driven Cement Mill. 


The Electric Drive in a New Cement Mill. 
A. Bickel. Eng Rec—Feb. 15, 08. 1 fig. 
1500 w. 20e. Describes the construction, 
equipment and operation of the new plant 
of the Kansas City Portland Cement Co. 


Electrical Progress in 1907. 

Electrical Engineering Progress in the 
United States During 1907. Henry H. Nor- 
ris. Paes Jl Engg—Jan., 08. 4 figs. 700 
W. c. 


Electric Manufacturing Plant. 
The Felten and Guilleaume-Lahmeyer- 
werke A. G., Frankfort. Engg— Jan. 24, 08. 
6 figs. 3200 w. 40c. Gives details of a 
large electric manufacturing plant in Ger- 
many. 


Electric Plant Accounting. 

For Small Electric Light and Power Com- 
panies. J. H. Stewart. Business Man's Mag 
— Feb., 08. 1100 w. 20c. Describes a 
successful accounting system for use by 
small plants. 


Law of Lighting Corporations. 
The Law of Electric Light Companies. 


John E. Brady. El WId— Feb. 1, 08. 2800 
W. 20c. 
Magnetic Alloy. 

Heusler's Magnetic Alloy. A. D. Ross. 
Elec Rev— Jan. 25, 08. 3 figs. 1200 w. 
20e. From a paper read before the Royal 
Society of Edinburgh. Describes experi- 


ments on a magnetic alloy of copper, man- 
ganese and aluminum. 


Telephotography. 
Electrical Transmission of Photographs. 
G. Mareschal. L’Electricien—Jan. 19, 08. 
3 figs. 2200 w. 40c. Describes a new pro- 
cess of photographic transmission by means 
of the telestereograph of Edouard Belin. 


Telephotography. G. Cerbeland. Génie 
Civil—Feb. 1, 08. 14 figs. 4500 w. 60c. 
Describes the Korn and Berjonneau system 
of transmitting photographic pictures over 
wires. 


TECHNOLOGY 


Gas Engineering. 
A Bulletin of Instructions on the Care and 


Operation of Recuperative Benches. W. A. 
Baehr. Am Gas Lt JI— Feb. 10, 08. 3 figs. 
18,000 w. 20c. Paper read before the Am. 


Gas Inst., Oct. 16, 07. 


Air Blast Appliances. W. K. Eavenson, 
W. H. Allen and S. T. Wilson. Am Gas Lt 
Ji—Feb. 3, 08. 8 figs. 12,000 w. 20c. 
Paper read before the Am. Gas Inst., Wash- 
ington, Oct. 18, 07. Describes appliances 
with which illuminating gas is used under 
air pressure. 
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A Simple Method of Cleaning Gas Con- 
duits. W. D. Mount. Proc. A. S. M. E.— 
Feb., 08. 2 figs. 1600 w. 80c. Paper to 
be read before the A. S. M. E., June, 08. 

Gas Lighting in Factory. T. J. Litle, Jr. 
Am Gas Lt Jl—Jan. 27, 08. 2 figs. 2300 
w. 20c. Shows the possibilities of the in- 
candescent gas system and gives comparative 
costs of gas and electric illumination. 


Glass Making. 


Questions Arising in the Making of Glass. 
R. L. Frink. Proc. Engg. Soc. of W. Pa.— 
Jan., 08. 2 figs. 4000 w. 80c. Paper read 
Dec. 17, 07. Presents the results of extended 
investigations for determining why window 
glass is brittle and hard, and why some- 
times it is more so than others, composition 
being the same. 


Hydrogen from Water-Gas. 
Methods of Obtaining Pure Hydrogen from 
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Lime Kilns. 


Modern Lime Kilns; The Plant of the 
Knickerbocker Lime Co., Mill Lane, Pa. Rex 
C. Wilson. Eng. News—Jan. 30, 08. 5 figs. 
1100 w. 20c. Describes an example of a 
modern lime-producing plant. 


Marble Working Machinery. 


New Machinery for the Application of 
Abrasives to Marble Working. J. Royden 
Peirce. Eng News—Feb. 6, 08. 3 figs. 
1500 w. 20c. Describes a turning head 
coping machine for cutting slabs, a two- 
wheeled molder and a drum rubber for dress- 
ing slabs. 


Nitrogen, Fixation of. 


The Electrical Fixation of Atmospheric 
Nitrogen. L’Electricien—Jan. 12, 08. 2100 
W. 40c. Abstract of a paper read by M. J. 
Blondin before the Société Francaise de 
Physique. | 

The Manufacture of Calcium Cyanamide. 
John B. C. Kershaw. Elecn—dJan. 24, 08. 
4000 W. 40c. l 


MARINE ENGINEERING 


Water-gas. Dr. A. Charlottenburg. Jl für 
Gasbeleuchtung—Jan. 28, 08. 1 fig. 3800 
w. 60c. 

Boilers, Etc. 


Boilers of the Hamburg-American Steamer 
Kronprinzessin Cecilie. Boiler Mkr—Feb. 


08. 1 fig. 1000 w. 20c. 
Lloyd’s Register Boiler Rules. Boiler 
Mkr— Feb., 08. 4000 w. 20c. Gives ex- 


tracts from 1907 rules for determining the 
Working pressures to be allowed in new 
boilers. 


Mechanical Draft in Marine Practice. Int 
Mar Engg—Feb., 08. 5 figs. 8300 w. 40c. 


Some Remarks on the Design, Construc- 
tion and Working of the Marine Boiler. 
Richard Hirst. Mar Engr & Naval Arch— 
Feb. 1, 08. 4000 w. 400. Read before the 
Mersey Foremen Boilermakers’ and Iron 
Shipbuilders’ Association, Liverpool. 


Water-Tube Boilers for Battleships. C. 


Strebel. ZV D I—Jan. 18, 08. 17 figs. 
6000 w. Jan. 25, 22 figs. 6000 w. Each 
60c. Give details of marine boilers with 


small tubes (Yarrow, Thornycroft, etc.). 


Displacement and Resistance. 


Some Experiments on the Effect of Longi- 
tudinal Distribution of Displacement Upon 
Resistance. Int Mar Eng— Feb., 08. 3 figs. 
2000 W. 40c. Prof. Herbert C. Sadler. Read 
before the Society of Naval Architects and 
Marine Engineers, New York, Nov. 2, 07. 


Estimates. 


Marine Engineering Estimates. 
Bruce. Mech Wld—dJan. 17, 08. 4100 w. 
Jan. 24. 2100 w. Each 40c. Paper read 
before the Glasgow Technical College Scien- 
tific Society. 


C. R. 


Growth of Speed Since 1800. 


The Fastest Ships in the World. Int Mar 
Engg—Feb., 08. 2 figs. 2100 W. 40c. 
Gives data showing the growth of speed 
since 1800. 


Heating and Ventilating Ships. 


The Heating and Ventilating of Ships. 
Sydney F. Walker. Int Mar Engg—Feb., 08. 
6 figs. 4200. 40c. I.—The system of heat- 
ing by hot water. 


Life Boats, Appliances for Manipulating. 
Appliances for Manipulating Life Boats 
on Sea-going Vessels. Axel Welin. Int Mar 
Engg—Feb., 08. 8 figs. 2200 w. 40c. 
Read before the Society of Naval Architects 
and Marine Engineers. 


Refrigeration. 


The Transportation of Refrigerated Meat 
to Panama. Roland Allwork. Int Mar Engg 
—Feb., 08. 11 figs. 3900 w. 40c. Read 
before the Society of Naval Architects and 
Marine Engineers, New York, Nov. 22, 07. 


Shipbuilding in 1907. 


The World’s Shipbuilding. 
24, 08. 2200 w. 40c. 
products for 1907. 


Steam Engines and Turbines. 


Marine Steam Turbine Installations. Mech 
Wid—Jan. 17, 08. 3 figs. 1500 w. 40c. 
(Concluded. ) 


Proportion of Parts of Triple Expansion 
Engines. John Green. Engr—Feb. 1, 08. 
1700 w. 20c. Gives proportions of parts 
of engines, propellers, boilers and accessories 
for vessels up to 300 ft. long; taken from 
recent practice. 


Engg—Jan. 
Gives statistics of 
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Godfrey’s Tables 


SECOND EDITION 


This is the most useful book a structural designer 
could have. 


Price, $2.50 
To clubs of five, $2.00 


By the same author 


CONCRETE 


Will be issued in a few weeks. Over 300 pages. 


A book for designers and users of concrete. 


Price, $2.50 net 
Orders accompanied by remittance of $2.00, sent 
before March 10, will be filled as soon as the 
k issues from the press. After March 10 the 
net price will prevail. 


Published by the author 
EDWARD GODFREY 


Monongahela Bank Building 
Pittsburg, Pa. 


Factory Time 
‘TIME CHECK (Checks 


pamphlet, ‘‘Time Checks 
and Their Use.“ 


American Railway Supply Co. 
Address Dept. S, 24 Park Place, N. Y. 


Rife Hydraulic 


Ram 


Pumps Water by 
Water Power 


Town Water Works 


Railread Tanks Country Hemes Irrigation Greenhouses 
We Attention Me Expense Runs Continuously 
Operating under 18 inches to 50 feet fall. Elevates water 30 
feet each foot of fall. 6,000 in successful operation. Sold on 30 
days trial, and estimate free. 


” RIFE HYDRAULIC RAM COMPANY 
2160 Trinity Building NEW YORK 


Testing Laboratories 


The Industrial Laboratories 


No. 164 Front Street, 
New York City. 
Consulting and Analytical Chemists. 
Design and Supervise Construction of Chemical Plants. 
Furnish Advice Wherever Chemicals are Made or Used. 


J. E. TEEPLE, Ph. D., Director 


Rihard i K. Meade M ea d e Clarence E. Kline 
Testing Laboratories 


Experts on Portland Cement 
and Concrete 


Cement Inspection and Tests 


Mill Inspection, Standard Tests, 
Expert Opinions, Chemical Analy- 
ses, Scientific Investigations. 


NAZARETH, PENNSYLVANIA 


Michigan Technical Laboratory 
Testing, Consulting and Analytical Chemists. 
Analyses and Reports made in all Branches of Indus- 
trial Chemistry. Expert Assistance in all Branches of 
Chemical Engineering. 


58-60 Lafayette Boulevard, DETROIT, MICH. 


Architectural Books 


Architectural Books 


Send for STUDENT’S & DRAFTSMAN’S Library Club 
Catalogue. (Small monthly payments.) 

Also General Catalogue of Architectural, Building and 
Technical Books. 

Sample copy of Architects’ & Builders’ Magazine sent 
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WM. T. COMSTOCK, Publisher, 
28 Warren St., NEW YORK. 


HAIR CROWS! 


When our Vacuum Cap is used a few 
minutes daily. Sent on 60 days FREE 
trial at our expense. No drugs or elec- 
tricity. Stops falling hair, cures dandruff. 
A postal brings illustrated booklet. 
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to Agents who will get New 
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MECHANICAL ENGINEERING 


AIR MACHINERY. 
Air-Hammer Drills. 
See Mining Engineering. 


Blowing Engines. 

See “Iron and Steel” under Metallurgy. 
Fan Blower Efficiency. 

Variation in Fan Blower Efficiency. Wal- 


ter B. Snow. Met Wkr—Jan. 18, 08. 5 
figs. 2500 w. 20c. 


Gas Flow in Pipes. 


The Flow of Gases in Straight Cylindrical 
Pipes. Dr. Frische. Z V D I—Jan. 18, 08. 
6 figs. 10,000 w. 60c. Gives results of an 
extended series of experiments to determine 
the influence of velocity, temperature, press- 
ure and tube diameter on the flow. 


Pneumatic Tools. 


Pneumatic Tools for Boiler Shops.—IV. 
Charles Dougherty. Boiler Mkr—Feb., 08, 


5 figs. 2800 w. 20c. Discusses their opera- 
tion and care. 
Turbo-Compressors. 
High-Pressure Turbo-Compressors. Al- 
fred Gradenwitz. Machy—Feb., 08. 4 figs. 


1700 w. 40c. 
Rateau type. 


Describes compressors of the 


FOUNDING. 
Brass Mixtures. 
Uses of Cothias Metal for Casting. Emil 
N. Horne. Foundry—Feb., 08. 3 figs. 
1100 w. 20c. Discusses mixtures with this 
base alloy (2 Cu + 1Sn) as a constituent. 


Charging Machine. 


Annealing Furnace Charging Machine. 
Foundry—Feb., 08. 3 figs. 1000 w. 20c. 
Describes a pneumatic machine designed to 
replace hand trucks for charging malleable 
annealing ovens. 


Coke Consumption in Cupolas. 
Coke Consumption in Cupola Practice. G. 


Buzek. Stahl u Eisen— Jan. 29, 08. 3900 
W. 60c. 
Cylinder Molding. 
Molding a Large Cylinder Casting. C. R. 
McGahey. Foundry—Feb., 08. 7 figs. 900 
w. 20c. Describes method of a southern 


jobbing foundry and the large section core 
used. 


Die Castings. 


The Method of Producing Die Castings. 
E. Luther Lake. Am Mach—Feb. 13, 08. 6 
figs. 2100 w. 20c. Describes the process 
of casting, the molds, melting pots, and cast- 
ing machines, etc., also some of the castings 
and compositions of the non-ferrous metal 
used. 


Direct Casting from Blast Furnace. 
Castings Direct from the Blast Furnace. 
V. C. Irresberger. Stahl u Eisen—Jan. 15, 
08. 4100 w. 60c. 


Direct Castings from Blast Furnace. J. 
J. Porter. Castings—Jan., 08. 1 fig. 2700 
w. 20e. Read at a meeting of the Asso- 
ciated Foundry Foremen of Cincinnati, O. 


Foundry Costs. 


The Efficiency Method of Determining 
Costs to Eliminate All Wastes from Foundry 
Operations. Harrington Emerson. Ir Tr 
Rev—Jan. 30, 08. 4 figs. 2400 W. 20c. 
From an address delivered before the Pitts- 
burg Foundrymen’s Association, Jan. 6, 08. 


Machine Molding. 
Limitations of the Molding Machine. E. 
H. Mumford. Foundry—Feb., 08. 3200 w. 
20c. Discusses the origin and development 
of molding machine practice. 


Molding with Machinery. Joseph H. Hart. 
Am Mach—Jan. 16, 08. 1400 w. 20c. De- 
scribes the principles involved and the meth- 
ods employed. 


Malleable Castings. 


The Production of Malleable Castings. 
Richard Moldenke. Ir Tr Rev—Feb. 13, 08. 
2500 w. 20c. The first of a series of ar- 
ticles covering the various phases of the 
malleable process. 


Molding with Sweeps. 


Molding with Sweeps. 
Castings—Jan., 08. 6 figs. 


Pulley Molding. 
A Method of Molding a Web Pulley. W. 
W. McCarter. Foundry—Feb., 08. 6 figs. 
1700 w. 20c. 


Vanadium in Cast Iron. 
Vanadium in Cast Iron. Ir Age—Feb. 13, 
08. 3500 w. 20c. Gives results of a series 
of tests to determine to what extent vana- 
dium can be used advantageously in the iron 
foundry. 


H. J. M’Caslin. 
1800 w. 20e. 


HEATING AND VENTILATION. 


Fuel Economy. 

Fuel Economy. L. J. Wing. Htg & Vent 
Mag—Jan., 08. szvv0 W. 20c. Read at the 
Jan. (1908) meeting of the American So- 
ciety of Heating and Ventilating Engineers. 


Heat Transmission, Coefficients for. 


Austrian Coefficients for the Transmission 
of Heat Through Building Materials. W. W. 


Macon. Met. Wkr—Feb. 8, 08. 10 figs. 1200 
W. 20e. Gives the coefficients in English 
units. l i 


Hot-Blast Heating. 


Present Practice in Fan-Blast Heating. 
Htg & Vent Mag—Jan., 08. 2 figs. 4500 w. 
20e. Gives answers by members to a list of 
19 questions, together with a summary of 
the data collected on hot-blast heating. 
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House Boilers, Rating of. 
Rating House Heating Boilers. Eng Rec 
—Feb. 15, 08. 2 figs. 1400 w. 20c. Gives 


methods proposed by Prof. Wm. Kent, and 
included as a part of the topical discussion 
on testing and rating house-heating boilers 
at the recent meeting of the American So- 
ciety of Heating and Ventilating Engineers. 


School Heating and Ventilating Plant. 


Mechanical Plant of the Stuyvesant High 
School, New York City.—II. Eng Rec—Jan. 
25,08. 3 figs. 3700 w. 20c. Describes the 
steam heating and ventilating equipment. 


Ventilating Systems. 

Modern Systems for the Ventilation and 
Tempering of Buildings. Percival R. Moses. 
Eng Mag—Feb., 08. 22 figs. 4000 w. 40c. 
A general view of the accepted principles and 
available types of apparatus. 


HOISTING AND HANDLING MACHINERY. 


Automatic Car Systems. 


Design and Construction of Automatic Car 
Systems. Chas J Steffens. Eng News—Feb. 
13, 08. 6 figs. 3800 w. 20c. Describes 
system in which an automatic dumping car 
is used in conjunction with a hoist fitted with 
either a clam-shell bucket or an ordinary 
hoisting tub. 


Bucket Conveyor Systems. 
Conveying Machinery. G. v. Hanffstengel. 
Z VD I—Jan. 25, 08. 47 figs. 5000 w. 
60e. Describes several German link-con- 
nected bucket conveyor systems. 


Cableway. 
Lawsons’s Patent Looped-Section Cable- 
way. Stuart Todd. Min Wld—Jan. 18, 08. 
4 figs. 800 w. 20c. 


Coal and Ash Handling Machinery. 

Coal and Ash Handling Machinery for 
Boiler Houses. Werner Boecklin. Ind Mag 
—Jan., 08. 4 figs. 2300 W. 400. Dis- 
cusses in a general way the limitations of 
usefulness of the coal handling devices in 
common use. 


Elevators. 


Boiler Power for Elevators. Charles L. 
Hubbard. Power—Jan. 28, 08. 1500 w. 
20c. Gives methods of estimating the power 
required for hydraulic and electric elevation. 


The Hydraulic Elevator. William Baxter, 


Jr. Power—Jan. 21, 08. 8 figs. 800 w. 
Jan. 28. 8 figs, 1400 w. Feb. 4. 8 figs. 
2100 w. Feb. 11, 3 figs. 1300 w. Each 
20c. Chapters XV.-XVIII, describing pulling 


and pushing types of machines, their care 
and adjustment. 


Winding Engine. 
3000-Horse-Power Winding-Engine. Engg 
—Jan. 17, 08. 1200 w. 40c. Describes a 


pair of winding-engines which, from their 
size and design of drop-valve reversing-gear, 
are of special interest. 


THE ENGINEERING DIGEST 


HYDRAULIC POWER PLANTS. 
Centrifugal Pumps. 


Notes on Centrifugal Pumps.—vV. Mech 
Wid—Jan. 10, 08. 7 figs. 1400 w. 40c. 


Hydroelectric Plants. 


High-Tension Energy Transmission in 
Peru. El Wld—Jan. 1, 08. 8 figs. 2700 
w. 20c. Describes hydroelectric plants for 
supplying current to Lima. 


New Turbine Station of the Fall River 
Electric Light Company. El Wld—Jan. 25, 
08. 9 figs. 3200 w. 20e. 

The Brusio Hydroelectric Plant and Power 
Transmission in Lombardy. Schw Bau—Jan. 
18, 08. 10 figs. $1.00. Gives details of a 
new development in Northern Italy. 


Orifices, Discharge from Small. 


Discharge of Water from Minute Orifices. 
W. R. Baldwin-Wiseman. Surv—Jan. 10, 
08. 2 figs. 1700 w. 40c. Discusses the 
influence of pipe thickness. Paper read be- 
fore the Association of Water Engineers. 


Penstock, Reinforced Concrete. 


Reinforced Concrete Penstock. Howard 
J. Cole. Ind Mag—Jan., 08. 5 figs. 4500 
w. 40c. Describes the construction of a re- 
inforced-concrete penstock at the Shawinigan 
Falls Power plant. 


Speed Regulation. 

Speed Regulation of High-Head Water 
Wheels. H. S. Knowlton. Eng & Min Jl— 
Feb. 15, 08. 1800 W. 20c. Gives two 
methods of regulating, together with a for- 
mula for predetermining the speed regula- 
tion. 


Turbine Design. 

Design of a 400-Kilowatt Reaction Tur- 
bine. Henry F. Schmidt. Engr— Feb. 1, 08. 
1800 w. 20c. Gives method of determining 
the number of stages and blades in each ex- 
pansion and the principal dimensions. 


INTERNAL-COMBUSTION ENGINES. 


Cylinder Temperatures. 

On the Measurement of Temperatures in 
the Cylinder of a Gas Engine. H. L. Callen- 
dar. Engr—Dec. 10, 08. 8 figs. 5300 w. 
40c. Paper read before the Royal Society, 
Nov. 7, 07. 


Diesel Engines. 

Tests of a 300-HP. High-Speed Diesel En- 
gine. Ch. Eberle. Z V D I—Feb. 1, 08. 7 
figs. 4000 w. 60c. Gives results of tests 
on an engine running from 250 to 500 r.p.m. 
and showing a mechanical efficiency of 80%. 


Tests of 200-HP. Diesel Engines with Fly- 


Wheel Dynamos. G. Weber. Schw Bau— 
Feb. 1, 08. 9 figs. 2000 w. 40c. 
Gas Engines. 


Largest Gas Engines for Electrical Work. 
(Continued.) Cecil P. Poole. Power—Jan. 
21, 08. 4 figs. 900 w. Jan. 28. 2 figs. 
1300 w. Each 20c. 
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The Construction and Working of Large 


Gas Engines. P. R. Allen. Mech Engr— 
Jan. 25, 08. 14 figs. 2300 w. Feb. 1, 10 
figs. 2800 w. Each 40c. Paper read be- 


fore the Manchester Association of Engi- 
neers, Jan. 11, 08. 

The Gas Engine.—II. 
Power—Jan. 21, 08. 
III.—Jan. 28. 4 figs. 


Gas Producers. 


Gas Producers. Rev de Mec—Dec., 07. 
40 figs. 8000 w. $1.80. Illustrated de- 
scription of a large number of gas producers 
of various types. 


Gas and Oil Engine Diagrams and Fuel 


Cecil P. Poole. 
20 figs. 10,000 w. 
4500 w. Each 20c. 


Data. Peter Eyermann. Power—Jan. 28, 
08. 9 figs. 600 w. Feb. 4. 3 figs. 500 w. 
Each 20c. II.—Gives diagrams showing 


how various fuels act in internal-combustion 
engines, with tables giving information on 
these fuels. IJIII].—Gives diagrams for Diesel 
engines. 


Oil Fuel. 
Technical Aspects of Oil as Fuel—V. and 


VI. F. E. Junge. Power—Feb. 4, 08. 7 
figs. 1300 w. Feb. 11. 4 figs. 900 w. 
Each 20c. Describes the construction and 


efficiency of the Daimler, Diesel and Hasel- 
wander oil engines using benzol and other 
low-priced coal-tar oils. 


Regulation. 

Gas Engine Regulation for Direct-Con- 
nected Units. Charles E. Lucke. Proc. A. I. 
E. E.—Feb., 08. 3 figs. 15,000 w. 80c A 
paper read before the Boston Branch of 
American Institute of Electrical Engineers, 
Jan. 9, 08. 


Thermal Efficiency and Compression. 


Third Report to the Gas-Engine Research 
Committee. Frederic W. Burstall. Engg— 
Jan. 24, 08. 28 figs. 8000 w. 40c. Gives 
results of tests to ascertain the relation be- 
tween thermal efficiency and compression. 


MACHINE PARTS. 
Ball Bearings. 


Manufacture and Tests of Double Ball 
Bearings. Am Mach—Jan. 23, 08. 16 figs. 
2500 w. 20c. 


The Use of Ball Bearings on Electric Mo- 
tors. Elec Rev (Lond) Jan. 10, 08. 13 figs 
4200 W. 40c. 


Band Brakes. 
Notes on Band Brakes. Mech WId— Jan. 
10, 08. 3 figs. 1900 w. 400. Paper by G. 
L. Leston, read at a meeting of the National 
Association of Colliery Managers, gives for- 
mulas and constants for use in designing. 


Cams. 
Friction of Cams. Am Mach -— Feb. 6, 98. 
4 figs. 1500 w. 20c. Develops an equation 


showing the relations between the angle 
which the working face of the cam makes 
with the direction in which the cam rod 
works, the coefficient of friction and the 
weight which is to he lifted by the applica- 
tion of a given turning moment to the cum. 
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Laying Out Cams for Rapid Motions. V. 


H. Sibley. Machy—Feb., 08. 8 figs. 1500 
w. 40c. 
Gear Teeth. 


The Safe Working Loads for Gear Teeth. 
Chas. H. Logue. Am Mach—Jan. 16, 08. 7 
figs. 3200 w. 20c. States that resistance 
to wear is of as much importance as resist- 
ance to fracture, and gives formulas to prop- 
erly design for this factor. 


Hoisting Hooks. 


A Diagram for Designing Hoisting Hooks. 
Axel Pedersen. Am Mach—Jan. 30, 08. 4 
figs. 2400 w. 20c. Gives Professor Bach's 
formula for stresses in a curved beam and 
a diagram plotted therefrom for facilitating 
calculations. 


Pistons. 


A Rational Method of Checking Conical 
Pistons for Stress. Prof. George H. Shepard. 
Proc. Am. Soc. M. E.—Feb., 08. 2 figs. 
2000 w. 80c. Paper to be presented atthe 
A. S. M. E. Detroit Meeting, June, 1908. 


Quick Return Motion. 


Applying a Quick Return Motion to a 
Horizontal Milling Machine. W. G. Dunkley. 
Am Mach—Feb. 13, 08. 2 figs. 700 w. 20c. 


Reversing Mechanisms. 


Reversing Mechanisms for Machine Tools. 
Luther D. Burlingame. Am Mach—Feb. 6, 
08. 15 figs. 3400 w. Feb. 13. 10 figs. 
1800 w. Each 20. Describe methods of 
controlling reciprocating members on va- 
rious types of machines by means of shifting 
belts, clutches and other devices. 


Rings, Strength of. 

Stresses in Solid Beam Sections and the 
Strength of Chain Rings.—I. Robert H. 
Smith. Engr (Lond)—Jan. 24, 08. 1 fig. 
4500 w. 40c. First installment of a mathe- 
matical analysis of the subjects. 


Roller Bearings. 
Proportions and Loads of Roller Bearings. 
Am Mach—Feb. 1, 08. 2 figs. 900 w. Feb. 
13. 3 figs. 900 w. Each 20c. 


Requisites of Practical Roller Bearings.— 
II. J. F. Springer. Power—Jan. 28, 08. 16 
figs. 1300 w. 20c. Describes the constructive 
features which insure serviceability; what 
to avoid; roller cages; peculiarities of ta- 
pered rollers, etc. 


Screw Thread Systems. 


Screw Thread Systems. Erik Oberg. | 
Machy—Feb., 08. 7 figs. 3400 w. 40e. 
Gives a review of the most important infor- 
mation regarding the more common systems. 


MATERIALS. 


Car Bearings, Alloys for. 


Alloys for Railroad Bearings. 
Clamer. Foundry— Feb., 08. 


G. H. 
3100 w. 20c. 
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CEMENT AND CONCRETE. By Louis C. Sabin. 
Second Edition. 583 pages, 161 tables of tests. 
Price, $5.00. 

TREATISE ON CONCRETE, PLAIN AND REIN- 
FORCED. 8 Frederick W. Taylor and Sanford B. 
Thompson. 56.00. 172 illustrations, many 
tables. Price, $5 


REINFORCED CONCRETE. By A. Considére. Trans- 
lated from the French by Leon S. Moisseiff. Second 
Edition, 253 pages, 32 illustrations. Price, $2.00. 

REINFORCED CONCRETE. By A. W. Buel and C. 8. 
. 0 Edition, 500 pages, 840 illustrations. 

rice, 


CONCRETE AND REINFORCED CONCRETE CON. 


STRUCTION. By Homer A. Reid. 906 pages, 715 
illustrations. Price, $5.00. 


REINFORCED CONCRETE. By Charles F. Marsh and 
William Dunn. Third Con 660 quarto pages, 
617 illustrations. Price, $7.00 


PRINCIPLES OF REINFORCED CONCRETE CON- 
STRUCTION. By F. E. Turneaure, Dean of the 
College of Engineering, University of Wisconsin, 
and E. R. Maurer, Professor of Mechanics, Univer- 
sity of Wisconsin. Svo, viii + 817 pages, 11 plates 
and 130 figures. Cloth, $3.00. 

REINFORCED CONCRETE. By Walter Loring Webb 
and W. Herbert Gibson. 150 pp., 140 illustrations. 
Price, $1.00. 

HANDBOOK ON REINFORCED CONCRETE. For 
Architects, Engineers and Contractors. By F. D. 
Warren. 268 pages, many tables and diagrams. 
Second Edition, revised. Price, $2.50. 

ARCHITECTS’ AND ENGINEERS’ HANDBOOK OF 
REINFORCED CONCRETE CONSTRUCTION. By 
L. J. Mensch. 217 pages, 172 illustrations and many 
tables. Price, $2.00. 


CONCRETE STEEL. A treatise on the theory and 
ractice of reinforced concrete construction. By W. 
81. PO ratem 230 pages, 78 illustrations. Price, 

GRAPHICAL HANDBOOK FOR RBINFORCED CON- 
CRETE DESIGN. By John Hawkesworth, C. B. 
ee 70 pages, 15 large folding plates. Price, 

BRAYTON-STANDARDS FOR THE UNIFORM DE- 
SIGN OF REINFORCED CONCRETE. By Louis F. 
Brayton. Second Edition. Leather, pocketbook 
size. 110 pages, illustrated. Price, $3.00. 


THEORY OF STEEL-CONCRBETE ARCHES AND OF 
VAULTED STRUCTURES. By William Cain. 215 
pages, illustrated. Price, 50 cents. 

REINFORCED CONCRETE IN FACTORY CONSTRUC- 
TION. By Sanford E. Thompson. Cloth; 6 x 9 
ins.; 250 pp.: 150 illustrations. Price, $0.50. 

CONCRETE FACTORIES. By Robert W. Lesley. 152 
pages, numerous illustrations. Price, $1.00. 

INSTRUCTIONS TO INSPECTORS ON REINFORCED 
CONCRETE CONSTRUCTION. By George P. Car- 
ver. Price, 50 cents. 


CEMENTS, MORTARS AND CONCRETES. By Myron 
8. Falk. Instructor in Civil Engineering in Colum- 
bia University. 184 pages, numerous illustrations. 
Price, $2.50. 


EXPERIMENTAL RESBARCHES UPON THE CON- 
STITUTION OF HYDRAULIC MORTARS. By H. 
Le Chatelier. Translated by Joseph L. Mack. 128 
pages. Price, $2.00. 


PORTLAND CEMENT. Composition, Raw Materials, 
Manufacture, Testing and Analysis. By Richard K. 
23.50 B. S. 385 pages, 100 illustrations. Price, 


CEMENTS, LIMES AND PLASTERS. By Edwin C. 
F 712 pages, 165 figures, 254 tables. Price, 


PRACTICAL CEMENT TESTING. By W. Purves Tay- 
lor, Engineer in charge Philadelphia Municipal Test- 
ing Laboratories. 315 pages, 142 illustrations, 58 
tables. Price, $3.00. 

HYDRAULIC CEMENT. By 5 P. Spalding. 
298 pages, 31 figures. Price, $2.00 

PORTLAND CEMENT, ITS MANUFACTURE, TEST- 
ING AND USE. By David B. Butler. 406 pages, 97 
illustrations. Price, $5.25. 

CALCAREOUS CEMENTS. By Gilbert R. Redgrave 
and Chas. Spackman. Second Edition, 254 pages, 63 
plates. Price, $4.50. 


HANDBOOK FOR CEMENT USERS. By Chas. C. 
Brown. Third Edition, revised and enlarged. 869 
pages. Price, 00. 


CEMENT WORKERS’ HANDBOOK. By W. H. Baker. 
Illustrated. Price, 50 cents. 

THE CEMENT INDUSTRY. A description of Portland 
and natural cement plants in the United States and 
Europe. 235 pages, 132 illustrations. Price, $3.00. 

CONCRETE BLOCK MANUFACTURE. Processes and 
Machines. By Harmon H. Rice. 166 pages, 45 
illustrations. Price, $2.00. 

MANUFACTURE OF CONCRETB BLOCKS AND 
THEIR USE IN BUILDING CONSTRUCTION. B 
H. H. Rice, Wm. M. Torrance, and others. 12 
pages, illustrated. Price, $1.50 

HOLLOW CONCRETE BLOCK BUILDING CON- 
STRUCTION. By Spencer B. Newberry. 25 pages, 
illustrated. Price, 50 cents. 

ARTIFICIAL STONE, TERRA COTTA, ETC. Edited 
by — Block. 92 pages, illustrated. Price, 25 
cen 

DIRECTORY OF AMERICAN CEMENT INDUSTRIES, 
28.00 By Charles C. Brown. 636 pages. Price, 


HANDBOOK OF COST DATA. By Halbert P. Gillette. 
Flexible leather. 622 pages, illustrated. Price, $4.00. 

CONCRETE SYSTEM. By Frank B. Gilbreth. (In prepa- 
ration.) 

CONCRETE-STFEL CONSTRUCTION. By Prof. E. Morsch, 
( In preparation. ) 
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‘MECHANICS. 
Dynamometer. 

A Magnetic Absorption Dynamometer. C. 
M. Garland. Am Mach— Jan. 30, 08. 4 figs. 
600 W. 20c. Describes apparatus in which 
power is transformed into heat in an arma- 
ture revolving in a magnetic field, the heat 
generated being absorbed by water. 


Heat Stresses in Iron and Steel. 
Heat Stresses and the Formation of 
Cracks. Carl Sulzer. Boiler Mkr— Feb., 08. 
7 figs. 3700 w. 20c. Discusses the ques- 
tion of the formation of cracks in iron and 
steel by heat stresses. 


Stretching Due to Rolling. 


Stretching Due to Rolling. Stahl u Eisen 
—Jan. 29, 08. 2 figs. 2700 w. 60c. Two 
communications on the action of a metal 
plate when passed through roils. 


Testing Machines. 
New Machines and Methods for Testing 


Metals. P. Breuil. Rev. de Mec—Dec., 07. 
18 figs. 12,000 w. $1.80. Continued from 
Oct. Describes various testing machines for 


determining bending and torsional strengths. 


METAL WORKING. 


Balancing Rotating Parts. 


The Balancing of Rotors for High Speed. 
Hanz Holzwarth. Power—Feb. 11, 08. 10 
figs. 1600 w. 20c. Describes the relation- 
ship between the static and dynamic condi- 
tions and certain methods by which rotors 
may be dynamically balanced. 


Bushings for Jigs. 

Movable Bushings. <A. J. Baker. Am 
Mach—Jan. 16, 08. 5 figs. 500 w. 20c. 
Gives proportions for removable bushings 
used in jigs for boring holes. 


Gear-Cutting Machinery. 

Gear-Cutting Machinery.—II. Ralph E. 
Flanders. Machy—Feb., 08. 24 figs. 5000 
w. 40c. Continues the description of the 
formed milling cutter type of machine for 
cutting spur gears, the automatic gear-cut- 
ter of orthodox design being considered. 


Grinding and Lapping. 

Accurate Lapping Operations and Small 
Tools. Am Mach—Jan. 23, 08. 13 figs. 
2200 w. 20c. 

Grinding Cone Pulleys. 
Am. Mach—Feb. 13, 08. 
20c. 


High-Speed Steel Working. 
Treating High-Speed Steel. E. R. Mark- 
ham. Am Mach—Jan. 23, 08. 6 figs. 900 
W. 20c. 


Machining Cylinders and Flywheels. 
Finishing Gas Engine Flywheels on the 
Gisholt Turret Lathe. Machy—Feb., 08. 3 
figs. 1400 w. 40c. 


J. H. Hollinger. 
2 figs. 1200 w. 
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Machining Gasoline Engine Cylinders. Am 
Mach—Jan. 23, 08. 8 figs. 1900 w. 20c. 


Microscopic Measurements. 


The Microscope in the Manufacturing 
Plant F. A. Stanley. Am Mach—Jan. 16, 
08. 7 figs. 1000 w. 20c. Describes the 
use of measuring microscopes in the inspec- 
tion work of a large establishment. 


Oil Furnaces. ` 


Fuel Oil for General Shop-Furnace Use. 
Holden A. Evans. Am Mach—Jan. 30, 08. 
15 figs. 5000 w. 20c. Describes the con- 
struction and performance of furnaces suc- 
cessfully and economically fired with oil at 
the Mare Island Navy Yard. 


Power Requirements of Machine Tools. 


Motor Application to Machine Tools. Can 
Machy—Feb., 08. 3 figs. 2800 w. 200. 
Gives horsepower formulas from data pre- 
pared by the Westinghouse Co. 


Power Requirements of Railroad Shop 
Tools. L. R. Pomeroy. Am Mach—Jan. 16, 
08. 7 figs. 1800 W. 20c. Reprint from 
the General Electric Review, giving tables 
of power required by the various machine 
tools used in railway shops. 


Screw-Machine Tools. 


Automatic Screw-Machine Turning Tools. 
C. L. Goodrich and F. A. Stanley. Am Mach 
— Feb. 6, 08. .16 figs. 3200 w. 20c. De- 
scribes method of making and applying box 
tools with tangent and radial cutters and 
hollow mills to the automatic screw machine. 


Thread Gages. 


Making Thread Gages. 
Machy—Feb., 08. 10 figs. 


A. L. Monrad. 
3500 w. 40c. 


REFRIGERATION. 


Ammonia Compressors, Faults in. 


Some Faults in Ammonia Compressors. F. 
A. Rider. Ice & Refrig— Feb. 1, 08. 1600 
w. 40c. Discusses errors in testing the 
operation of ammonia compressors—why the 
indicator fails, etc. 


Ammonia in Refrigeration. 

Ammonia in Refrigeration. J. H. Hart. 
Cass Mag—Feb., 08. 1700 w. 400. De- 
scribes the use and advantages of the sub- 
stance for refrigerating work. 


Cold Storage Plant. 

Mechanical Plant of the Worcester Cold 
Storage & Warehouse Company. Howard S. 
Knowlton. Eng Rec— Feb. 8, 08. 3 figs. 
2300 w. 20c. Describes a modern refriger- 
ating installation operating in Massachusetts. 


Heat Losses in Ammonia Compression System. 


A Problem in Refrigeration. Arthur J. 
Wood. Ice & Refrig— Feb. 1, 08. 2 figs. 
2400 w. 40c. Discusses the heat losses in 
an ammonia compression system and the 
solution of a problem as to their cause. 
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On March 1,1908 


The subscription price of 


CEMENT 
AGE 


will be increased to $1.50 per 
for the United States and 

exico; $2.00 per year for Can- 
ada and Postal Union Countries. 
Single copies will be 15 cents 
each. 


Those subscribing defore March 
Ist will secure the benefit of the 
present rate —$1.00 per year do- 
mestic; $1.50 foreign—and may 
prepay for as many years as they 
desire. Subscriptions sent at 
once may begin with the Janu- 


uary 


Design, Decoration 
Development 
Number 


This special issue contains 138 
pages of reading matter and il- 
lustrations— the largest number 
ever printed by a periodical in 
this field. Single copies 25 cents. 


Cement Age Co. 


221 Fifth Avenue, New Vork 


Are you interested 7 
in 
BOOKS ° 
ON 
ENGINEERING 
ELECTRICITY 


THE INDUSTRIES 
ARTS, TRADES 


OUR 
NEW CATALOGUE ` 


Covers a larger field than any other 
Book List. 


Sent free on request 


SPON & CHAMBERLAIN 


123 E. D. LIBERTY STREET, NEW YORK 


Publishers’ Co-operative 
Company, Inc. 


STOKES BUILDING, 333 FOURTH AVE. 
NEW YORK CITY 


Telephone: 5890 Madison Square 


Supplies to publishers, engineering and commercial 
houses, technical societies, and individuals : 

Translations to and from European and Oriental Lan- 
guages of books and correspondence. 

Literary editing of reports, scientific work, etc. 

General editorial work for periodicals. 

Data for encyclopedias, and for works on arts and 
sciences. 

Indexing of technical periodicals and books. 

Editorial proofreading. 

Preparation of advertising matter for technical houses 

Book reviews. Book catalogs. 

Research work in libraries, collection of literary ma- 
terial on special subjects. 

Compling of reference and text-books, trade cata- 
ogues, etc. 


Terms furnished on appitcation. 
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Purchasing Refrigerating Machinery. 
Comparison of Bids for Ice Making and 
Refrigerating Machinery. Prof. Chas. E. 
Lucke. Ice & Refrig—Feb. 1, 08. 4 figs. 
3800 w. 40c. Discusses the various factors 
to be considered by the purchasers of re- 
frigerating machinery, as efficiency, clear- 
ance, single-acting and double-acting ma- 

chines, wet vs. dry compression, etc. 


SHOPS AND BUILDINGS. 


Drafting Room Methods. 
Standard Drawing-Room Methods. 
Kavanagh. Machy—Feb., 08. 9 figs. 
w. 40c. 


Pattern Shops. 


An Uncommon Type of Pattern Shop. H. 
J. Kennedy. Am Mach—Feb. 6, 08. 15 figs. 
3400 w. 20c. Describes a building employ- 
ing a variation of the saw-tooth roof and 
illustrates a number of devices for pattern 
shop and drawing room. 


Organization of the Pattern Shop. Oscar 
E. Perrigo. Foundry—Feb., 08. 4 figs. 
2600 W. 20c. Describes the disposition of 
the working force to secure the best results, 
arrangement of the machinery, etc. 


M. R. 
2000 


Tool-Room System. 

Tool-room Arrangement and System. Wil- 
liam H. Taylor. Am Mach—Jan. 23, 08. 9 
figs. 2400 w. 20c. Enumerates the points 
to be considered in laying out, in fitting up 
with racks and boxes and in general manage- 
ment. 


STEAM POWER PLANTS. 


Bituminous Coals, Basis for Comparing. 


Pure Coal (Ash and Moisture-Free) as a 
Basis for the Comparison of Bituminous 


Coals. Bull Am Inst. M. E. 1 fig. 3400 w. 
$2.00. Paper read at the Toronto meeting, 
July, 07. 
Boilers. 
Greenwich Boiler Explosion. Engr (Lond) 
Jan. 24, 08. 10 figs. 6500 w. 40c. Gives 


additional testimony regarding the causes 
of explosion of a thermal storage drum. 


The Steward Tubeless Boiler. Comm 
Motor—Jan. 9, 08. 4 figs. 1800 w. 40c. 
Gives interesting data and tests of a new 
form of rapid steam generator for use in 
power wagons. 


Cooling Towers. 

Cooling Towers. Charles L. Hubbard. 
Elec Rev—Jan. 25, 08. 5 figs. 2600 w. 20c. 
Describes the various types and the advan- 
tages derived from their use. 


Entropy Diagrams. 
Use of Entropy Diagram in Engine Tests. 
Prof. Sidney A. Reeve. Power—Jan. 21, 08. 
1 fig. 2000 w. Jan. 28. 2 figs. 1600 w. 
Each 20c. Gives simple directions for con- 
structing an entropy diagram from a steam- 
engine indicator diagram. 
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Feed-Water, Purification of. 


The Purification of Feed-Water. Charles 
L. Hubbard. Elec Rev—Jan. 18, 08. 7 figs. 
2700 w. 20c. Concluded. 


Foundation for Engine. 
Method of Underpinning an Engine Foun- 


dation. Eng-Contr—Feb. 12, 08. 2 figs. 
500 w. 20c. 
Governors. 
Progress of European Governors. George 
B. Massey. Cass Mag — Feb., 08. 11 figs. 
1300 w. 40c. Enumerates the principal gov- 


ernors now in use on the continent for regu- 
lating the speed of gas engines. 


Heat Flow Through Cylinder Walls. 
The Flow of Heat Through the Walls of 
a Steam Engine Cylinder. F. Thonet. Rev. 
de Mec—Dec., 07. 4 figs. 10,000 w. $1.80. 
Mathematical study of heat flow through 
jacketed and unjacketed cylinder walls. 


Incomplete Combustion, Losses From. 

Losses Occasioned by Incomplete Combus- 
tion of Gases in Furnaces. A. Sosch. Zeit 
für Dampfkessel u Masch—Jan. 3, 08. 1800 
W. Jan. 10, 4 figs. 1200 w. Each 60c. 


Indicator Cards, Faults in. 


Effect of Long Pipe Diagrams. Herbert 
L. Seward. Power — Jan. 28, 08. 5 figs. 
300 w. 20c. Shows the inaccuracies in 


indicator cards which are due to the long 
pipes used in connection with the three-way 
cock. 


Knocks in Engines. 
Causes of Knocks in Steam Engines—I. 
C. J. Larson. Power—Feb. 11, 08. 5 figs. 
2300 w. 20c. Explains their causes and 
gives interesting explanations with simple, 
practical directions for preventing them. 


Mean Effective Pressure. 


Mean Effective Pressure. Fred R. Low. 
Power—Jan. 21, 08. 2 figs. 1600 w. 20c. 
Gives table for computing mean effecfive 
pressure from the initial pressure with dif- 
ferent clearances and ratios of expansion. 


Oil Separation. 


Separation of Oil from Exhaust and Wa- 
ter of Condensation. Prof. Claudius Lee. 


Power—Feb. 11, 08. 1 fig. 1300 w. 20c. 
Power Plant Costs. 
Calculations for Power Plants. Dr. Franz 


H. Hirschland, Electrochem & Met Indus 
Feb., 08. 5500 w. 20c. Gives compara- 
tive estimates of constructing and operating 
costs of 800-KW. power plants running by 
steam, gas and hydroelectric power, respect- 
ively. 


Management and Efficiency of the Design- 
ing Department, and Its Bearing Upon the 
First Cost and Economy in Operation of 

Steam-Electrie Power Plants. Frank Koes- 
ter. Elec Rev—Jan. 18, 08. 2200 w. 20c. 
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1)° YOU KNOW how completely, con- 
cisely and practically THE RAILWAY AGE 


covers all steam railway topics of interest? 


Most railway men know, because more of them read THE RAILWAY AGE than 
aany other journal, and it has subscribers wherever there are railways. 
If you would like to know, ask for sample copies, which will gladly be sent on 


your request. 
Then you will find these to be the facts: 


THE RAILWAY AGE is the authority on every question pertaining to the construc- 
tion, maintenance, operation, traffic, accounting and administration of steam railways. 
THE RAILWAY AGE is an invaluable reference to every development and every 


improvement in every branch of railway service. 


Published every Friday in the year and seven times daily during the annual 


mechanical conventions—fifty-nine issues, $4.00 


Ask for the samples now—while you think of it. 


150 Nassau St., New York 160 Harrison Street 
1529 Williamson Bldg. HE 
Cleveland, O. CHICAGO | 


Have you seen our new monthly publication 


“WATERPROOFING”? 


If not, send for sample copy of numbers e dig 
iss ued—F ree upon request. 


€ you troubled with damp, wet and leaky cellars? 


your house damp, moist, clammy and un- 


wholesome ? 

© you want advice on waterproofing concrete, 
Concrete blocks, cement floors, tanks, buildings, 
©Qundations, tunnels, etc.? 

> you want to know how to preserve wood, 


on and steel, stone and structures built of them? 
It 8Q, write to 


WATERPROOFING” Consulting Department 
8-10 Burling Slip, New York 
“Waterproofing ” is a new monthly publica- 
tion —the first and only publication devoted exclu- 
sive! y to the science and business of waterproofing. 
ts Bages are full of educational matter on the sub- 
Ject Prepared by experts. 

Every Engineer, Architect, Contractor, Builder 
and Sanitary Officer should read it and keep posted 
On this important and rapidly developing branch 

“ngineering. $3.00 per Year. JO cents per copy. 


Sample copy freel upon request.“ 


sis MYRON H. LEWIS, C. E., Editor and Publisher 


Broadway New York 


SWS 
We are also prepared to 


undertake 


Tests, Reports 


and 


Investigations 


and the preparation of 
Plans, Estimates and Speci- 
fications for Waterproofing 


and Dampproofing Work of 


every description. 


Se 
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Power Plants. 


The Central Power Station at the Plant of 
Walter Baker & Co., Ltd. Elec Rev—Feb. 
15, 08. 2 figs. 3300 W. 20e. Describes 
a new plant in which reheaters are used with 
the compound engines driving three-phase 
alternators (600 volts) for power and 
lighting. 


Mechanical Plant of the Stuyvesant High 
School, New York.—Part I. Eng Rec— 
Jan. 18, 08. 3 figs. 4400 W. 20e. De- 
scribes the power and lighting equipment. 


Shipping Weights of Engines. 


Graphic Estimation of Shipping Weights 
of Steam Engines. C. F. Cukor. Power— 
Jan. 21, 08. 2 figs. 700 w. 20e. 


Smoke. 


Smoke Density Determination. Edward J. 
Kunze. Engr—Feb. 1, 08. 2 figs. 1200 w. 
20c. Describes a new instrument for same 
and the method of recording readings. 


Smoke Prevention at Newark, N. J. Eng 
Rec—Jan. 18, 08. 2 figs. 2700 W. 20c. 
Gives text of recently adopted city ordinance 
and description of apparatus for preventing 
smoke used in one of.the city’s factories. 


Steam Economy. 


Steam Engines Economies. Thomas Ball. 
Sibley Ji of Eng—Jan., 08. 7 figs. 3400 w. 
40c. Discusses the question of reducing the 
steam pressure for light loads as regards 
economy. 


Steam-Pipe Lines, Layout of. 
Layout and Installation of Steam-Pipe 
Lines. Warren H. Miller. Am Mach—Feb. 
13, 08. 2400 W. 20c. 


Steam Turbines. 


Labyrinth Packings. Engg—Jan. 10, 08. 
3 figs. 2400 w. 40c. Describes the form 
of packing used in Parsons’ steam turbines, 
which causes the leakage steam to be wire- 
drawn at a great number of points. 


Steam Turbine Construction.—III. T: 
Franklin. Mech Wld—Jan. 24, 08. 3 figs. 
1400 w. 40c. 


The Curtis Steam Turbine In Practice.—I. 
Fred L. Johnson. Power—Feb. 11, 08. 7 
figs. 1400 w. Describes the details of con- 
struction of a Curtis turbine and gives sim- 
ple practical directions for its operation and 
adjustment. 


The Elektra Steam Turbine.—I. H. 
Meuth. Z V D I- Feb. 1, 08. 12 figs. 4500 
w. 60c. Describes a single-stage German 
turbine having adjustable expansion nozzles. 


The Manufacture of Small Steam Turbines. 
K. G. Smith. Machy—Feb., 08. 7 figs. 1300 
w. 40c. Describes the constructive features 
of the Kerr steam turbine. 

The Modern Kerr Steam Turbine Illus- 
trated and Described. Indus Wld—Jan. 20, 
0S. 8 figs. 3200 w. 20c. 


Valve Setting. 


Setting the Valves of the Fitchburg En- 
gine. Hubert E. Collins. Power—Jan. 28, 
08. 11 figs. 1800 w. 20c. Gives a 
simple explanation of the valve motion and 
governor, with clear instructions for setting 
and adjusting the valves. 


WOODWORKING, 


Belting Problems. 


The Belting of Woodworking Machinery. 
James F. Hobart. Wood Craft—Feb., 08. 3 
figs. 1800 w. 20c. Gives along with other 
useful information, methods of determining 
the pull in vertical and horizontal belts. 


METALLURGY 


COAL AND COKE. 


Coke from Small Coal. 


A Recent Plant for the Utilization of Small 
Coal. E. M. Hann. Coll Guard—Jan. 31, 08. 
5 figs. 4000 w. 40c. From a paper con- 
tributed to the South Wales Institute of 
Engineers. Describes the methods employed 
in manufacturing the small coal into coke. 


Coke Oven. 


The Sheldon Retort Coke Oven and Pro- 
cess. S. B. Sheldon. Ir Age—Jan. 16, 08. 
3 figs. 4800 w. 20e. Describes a coke 
oven having a chamber for precoking, the 
coal being under compression during the 
coking operation. 


COPPER. 
Handling Matte. 

Method of Handling Matte at Sleby. Cal- 
ifornia. James C. Bennett. Eng & Min Jl 
Feb. 1, 08. 5 figs. 800 w. 200. Describes 
methods in which the material is tapped into 
shallow pans of steel carried upon all-iron 
trucks moved by means of long hook bars. 


Leaching and Precipitating. 


Leaching and Precipitating Copper. Pierce 
Barker. Mines & Min—Jan. 24, 08. 5 
figs. 2200 w. 20c. Describes methods of 
extracting the metal from mine waters. 


Pyritic Smelting. 


Hot Blast in Pyrite Smelting. J. R. Tur- 
ner. Min Jl—Jan. 25, 08. 800 w. 40c. 


The Question of Ore Concentration. H. P. 
Dickinson. Min Sc—Jan. 16, 08. 1700 
w. 20c. Discusses the limitations of water 
concentration as compared with fire treat- 
ment and the progress and field of pyritic 
smelting. 


Smelters. 


The Douglas Copper Smelter at Founda- 
tion, Mex. Percy E. Barbour. Eng & Min 
Jli—Feb. 8, 08. 6 figs. 1700 W. 20e. De- 
scribes a one-level blast-furnace plant, in 
which the charges are measured, and raised 
to the feed floor by bucket elevators. 
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Your LAST Opportunity 


ONLY 100 SETS LEFT 


Owing to the popularity of this little set of classics, we purchased from 
the publishers some time ago the entire balance of the edition, and this 
stock has now been reduced to nearly 100 sets. When these are gone no 
more will be available at any price, and no new edition will be made or 


could be made to sell for less than $5.00 a set. 


We have supplied many engineers with sets of the books illustrated herewith at a moderate cost to 
satisfy the need for good, wholesome reading that is not technical. These elght volumes of the 


MASTERPIECES OF THE WORLD’S BEST LITERATURE 


Edited by Jeannette L. Gilder, the well-known literary critic 


comprise the best writings of over two hundred of the greatest authors of ancient and modern times, and 
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small set such as this, giving the most interesting portions of the world’s greatest writings. In these small 
books, the Classic, the Dramatic, the Humorous, and the Lyric writers are fully represented. Copious Selec- 
tions from Aristophanes to Kipling, from Aesop to Roosevelt, are here formed into a Library of over Seven 
Hundred of the Best Compositions ever written. The Mission Style Book Rack shown in the illustration is 
sent FREE with each set of books. 


READ THIS 


SCHENECTADY, N. Y. 
PUBLISHER: 


THE ENGINEERING DIGES T, 
NEW YORE. 


DEAR SIRS :—I have received the set of the World's 
Best Literature, and find them much better than I had 
any right to expect for the price. They are handsomely 
bound, have good, clear print, and ought to last a life- 
time. They make a valuable addition to any library. 


Yours truly, 


* 


sture Mustration of our 
j Book Rack in Service. 
Actual Size ef Beek when epen, 6 x 7 inches. 


D. A. YOUNG. 


Sent prepaid, for $2.50, to any address in the United States, Canada or Mexico. 


If not satisfactory in every respect return them to us, and your money will be 
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220 Broadway 7 22 NEW YORK 
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Utah’s Largest Copper Smelter. Robert 
B. Brinsmade. Min & Minerals—Feb., 08. 
8 figs. 4500 W. 40c. Describes the Gar- 
field plant of the American Smelting and 
Refining Co., Garfield, Utah. 


GOLD. 
Cyanidation. 
Cyanidation in Nevada. L. M. King. Min 
& Sc Pr— Jan. 25, 08. 3000 W. 20c. Gives 
data on tests recently made on certain Gold- 
fleld ores and outlines an economical method 
of treatment. 


Filter Press. 

The Sweetland Filter Press. Ernest J. 
Sweetland. Eng & Min Jl—Feb. 15, 08. 3 
figs. 900 w. 20c. Describes a filter press 
embodying several special features designed 
to render every part accessible, and at the 
same time to avoid having any moving parts 
in the working of the machine. 


Kalgoorlie Goldfield. 
Metallurgy of the Kalgoorlie Goldfield. 
Gerard W. Williams. Eng & Min JI— Feb. 
15, 08. 1 fig. 1400 w. 20c. 


Slime Concentration Practice. 

Advances in Slime Concentration Prac- 
tice. Edwin A. Sperry. Min Sc—Jan. 30, 
08. 8 figs. 2400 w. Feb. 6. 2 figs. 3200 
w. Each 20c. Describes the various im- 
provements of crushing, regrinding, classi- 
fication and sizing, dewatering and final 
treatment. 

Air Lift Pumps for Slimes. Engr (Lond )— 
Jan. 10, 08. 9 figs. 3500 w. 40c. Describes 
the air lifts used by the East Rand Mines for 
raising the sands and slimes pulps to the 
settling tanks. 


Tube Mill Grinding Costs. 


Cost of Grinding Gold Ore in Tube Mills. 
Eng-Contr— Jan. 15, 08. 1500 w. 20c. 


IRON AND STEEL. 


Blowing Machinery. 


Centrifugal Blowers for Blast Furnaces. 
Stahl u Eisen—Jan. 15, 08. 13 figs. 3600 
W. 60c. i 


Experience in the Construction and Opera- 
tion of Gas-Driven Blowing Engines.—II. H. 
Baer and H. Bonte. Z V D I—Jan. 11, 08. 
18 figs. 4500 w. 60c. 


Modern Gas Blowing Engines of Unique 
Design. Frank C. Perkins. Engr—Feb. 1, 
08. 16 figs. 2000 w. 20c. 


Electrical Equipment of Rolling Mills. 


Electric Equipment for Rolling Mills. Ir 
Age—Jan. 23, 08. 8 figs. 1400 w. 20c. 
Describes the various applications of the 
electric drive in the Bethlehem rail and struc- 
tural mills. 


Rolling Mills and Winding Engines Op- 
erated by Thury Motors. Elec Rev (Lond) 
Jan. 24. 08. 2 figs. 2200 w. 40e. De- 
scribes application of motors furnishing con- 
stant current at variable pressure. 
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The Electric Drive of a Large Rolling 
Mill. W. A. Dick. Elec Jl—Feb., 08. 13 
figs. 3200 w. 20c. Describes the apparatus 
used in a large rolling mill at the plant of 
the Illinois Steel Company, South Chicago. 


Ferro-Alloys. 
Ferro-Alloys and Metals for Use in the 


Steel Industry. W. Venator. Stahl u Eisen 
—Jan. 15, 08. 5200 w. Jan. 29. 7000 w. 
Each 60c. ` 

The Manufacture and Use of Ferro-Alloys. 
—II. Engr (Lond)—Jan. 31, 08. 2 figs. 
1900 w. 40c. 

Steel-Making Process. 

The Chute Steel-Making Process. Ir Tr 

Rev—Jan. 23, 08. 1 fig. 2000 w. 20c. 


Describes a process for accomplishing the 
same results attained by the duplex process, 
but in a simpler and much cheaper manner. 


Steel Works. 
The Friedrich-Alfred Steel Works at 
Rheinhausen. H. Groeck. Z V D I—Jan. 
18. 08. 17 figs. 3000 w. 60c. Gives in- 


terior views of various parts of the works, 
with brief descriptions of the more important 
portions of the equipment. 

The Illinois Steel Company’s New Plate 
Mill. Ir Age—Jan. 16, 08. 11 figs. 5300 
w. 20c. Describes the first electrically- 
driven reversing universal plate mill recently 
installed at South Chicago, III. 

The Large Billet Mill Engine at the Do- 
nora Steel Works. Ir Tr Rev—Jan. 23, 08. 
10 figs. 1400 w. 20c. Describes novel fea- 
tures of a 10,000-HP. horizontal girder 
frame engine for driving a 30-inch billet mill 
at the Donora plant of the Carnegie Steel Co. 

The New Madeline Furnace of the Inland 
Steel Company. Indus Wld—Jan. 20, 08. 
5 figs. 2800 w. 20c. 


Tin Plate Plant. 

Tin Plate Making at Follansbee, W. Va. 
Met Wkr— Feb. 15, 08. 12 figs. 3100 w. 
20e. Describes the newest complete tin plate 
plant in the country. 


Electrolytic Treatment. 

The Electrolytic Treatment of Galena. Ed- 
ward F. Kern and Herbert S. Auerbach. 
Mines & Min—Jan. 24, 08. 6500 W. 20c. 
From the Columbia School of Mines Quarter- 
ly, Nov., 07. 


Lead-Zince Gangue. 

Gangue and Associated Minerals of Lead 
and Zinc. Otto Ruhl. Min Sc—Jan 30, 08. 
2200 W. 20c. Describes methods of recov- 
ering and utilizing fluorspar, barite, marca- 
site, pyrite, chalcopyrite, and the important 
bearing of these minerals on the genesis of 
ores. 


Roasting Lead Ores. 


The Metallurgy of Lead. 
Electrochem & Met Indus—Feb., 08. 
W. 40c. II.—Roasting of Lead Ores. 


J. W. Richards. 
9000 
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The Latest ! 


The Clipper Clip 


its triangular shape prevents entangling 
and gives three times the capacity of any other 
Clip for attaching papers together. 


Best and Cheapest. All Stationers. 
Brass or Steel. Send 10c. for Box of 100. 


Clipper Manufacturing Company 
366-368 Gerard Avenue, New York, U.S. A. The MOGUL CLIP, Bex of 50 ter 15 Cents 


E have just issued a new 112-page catalogue of re- 


cently published Scientific and Mechanical Books, 
which we will mail free to any address on application. 


MUNN & COMPANY 


Publishers of SCIENTIFIC AMERICAN 
353 BROADWAY NEW YORK 


A Serial Sequel to 
Gilletie’s “‘Cost Data 


Those of the 10,000 purchasers of Gillette's Hand Book of Cost Data 
who have not already subscribed for Engincering-Contracting’’ will do well to 
send for a sample copy, for the articles on METHODS AND COSTS in 

““ Engineering-Contracting really form a serial sequel to Gillette’ 5 Cost Data.“ 
Those who have not already purchased Gilletteis Cost Data (600 pages of 
costs for $4) will also do well to send for sample copies of Ene incering- 
Contracting,” for they will learn what Gillette's Cost Data is like. Mr. Gillette 
has recently completed his appraisal of all the railways in the State of Washington 
—property worth a quarter of a billion dollars—and now, as managing editor of 
= Engineering- Contracting, he is writing a series of articles covering the cost of 
every item of railway construction. Mr. Daniel J. Hauer, as editor of the Earth 
and Rock Section of ‘“‘ Engineering- Contracting,” is giving new and valuable 
matter on economic methods of excavation and itemized costs. The paper can 
best be judged by sample copies, which we will gladly send. Since Engineering 
World” was purchased and absorbed by “‘ Exgineering-Contracting,’’ the subscrip- 
tion rate has been $2 a year (52 issues), but for the next few weeks a year’s 
subscription may be had for $1; Canadian subscription, $2. Send for sample copies. 


ENGINEERING-CONTRACTING 
353 Dearborn Street, Chicago, III. 
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SILVER. 
Crucible Assay. 

The Effect of High Litharge in Crucible 
Assay for Silver. Min WId— Jan. 1, 08. 
1300 w. 20c. Abstract of paper read before 
the Am. Inst. M. E. Toronto meeting. 
July, 07. 

MISCELLANEOUS. 
Melting, Dissolving, Eluting, etc. 

Melting, Heating, Dissolving and Eluting. 
Oskar Nagel. Electrochem & Met Indus— 
Feb., 08. 6 figs. 2900 w. 40c. Describes 
methods and apparatus for performing these 
operations. 


Metallurgical Calculations. 


The Use of Graphic Formulas in Metallur- 
gical Calculations. David H. Browne. Min 
& Mining (Denver)—Jan. 17, 08. 6 figs. 
3400 w. 20c. A paper presented at the To- 
ronto meeting of the Canadian Mining Insti- 
tute. 


Smelter Smoke. 


Smelter Smoke, With a Discussion of 
Methods for Lessening Its Injurious Effects. 
L. S. Austin. Min & Sc Press—Nov. 23, 07. 
3400 w. 20c. 


MINING ENGINEERING 


Breathing Apparatus. 

Breathing Apparatus for Use in Mines. 
Prof. Leonard Hill. Engg—Jan. 17, 08. 
5800 w. 40c. Lecture delivered at the 
North Staffordshire Institute of Mining and 
Mechanical Engineers. Discusses the phys- 
iological effect of foul air, and the principles 
of construction of breathing apparatus. 


Breathing Apparatus in Mines. Mines & 
Min—Feb., 08. 8 figs. 2600 w. 40c. 
Describes the pneumatogen and aerolith types 
and results of the English tests of typical 
apparatus. 


Coal. f 
Coal Dust as a Cause of Mine Explosions. 
Day Allen Willey. Sc Am—Feb. 1, 08. 2300 
w. 20c. 

Coal-Mine Explosions, Their Cause and 
Prevention. Lawrence Brett. Mines & Min 
Feb., 08. 3600 w. 40c. Discusses special 
conditions that exist in the mines of Kan- 
sas. 


Leasing the Federal Coal Lands. H. Fos- 
ter Bain. Min & Sc Pr—Jan. 11, 08. 2000 
w. 20c. 

The Cause of Coal Mine Explosions. Wil- 
liam Griffiths. Eng & Min Jl—Feb. 8, 08. 
600 w. 20c. l 

The Middlesboro Coal Field, Kentucky. 
John Howard. Eng & Min Jl—Jan. 18, 08. 
3 figs. 2500 w. 20c. Describes a district 
possessing a 5-foot seam, which is mined en- 
tirely by drifts and slopes. 

The Waste of Life in American Coal Min- 
ing. Clarence Hall and Walter O. Snelling. 
Eng Mag—Feb., 08. 5000 w. 40e. Dis- 
cussion based upon the careful studies and 
exhaustive data assembled by the explosives 
expert and the explosive chemists of the 
U. S. Geological Survey. 


Consulting Engineer’s Functions. 
Functions of the Consulting Mining En- 
gineer. Allen H. Rogers. Eng & Min JIl— 
Feb. 8, 08. 2200 w. 20c. 


Copper. 
Analysis of production of Two Great Cop- 
per Mines (Calumet & Hecla and Anaconda). 
Min & Sc Pr—Feb. 1, 08. 1000 w. 20c. 


The Evergreen Copper Deposit, Colorado. 
Etienne A. Ritter. Bull. Am. Inst. M. E.— 
Jan., 08. 12 figs. 2700 w. $2.00. Paper 
read at the Toronto meeting, July, 07. 


The Cerro de Pasco Mining District, Peru. 
Clarence C. Sample. Eng & Min Jl—Jan. 
18, 08. 5 figs. 2400 w. 20c. Describes 
an ancient silver camp situated at an alti- 
tude of 14,000 ft., now the scene of exten- 
sive copper mining and smelting. 


The Nevada Copper Fields. A. Selwyn- 
Brown. Eng Mag—Feb., 08. 14 figs. 3200 
w. 40c. A descriptive review of one of the 
newest and most important copper-bearing 
regions. 

The White Horse Copper Belt in the 
Yukon.—II. Wm. J. Elmendorf. Min Wid 
—Feb. 1, 08. 6 figs. 1000 w. 20c. 


Drills. 


Drills for Stoping. Min & Sc Pr— Feb. 1, 
08. 1400 w. 20c. 


High vs. Low Pressure for Compressed 
Air in Mines. Robert B. Brinsmade. Eng 
& Min JI— Jan. 18, 08. 1 fig. 1300 w. 20c. 


Small Stope Drills. Min Ji—Jan. 18, 08. 
2700 w. Jan. 25. 4 figs. 1400 w. Feb. 1. 
3 figs. 5000 w. Each 40c. Paper read 
before the Chemical, Metallurgical & Mining 
Society of South Africa. 


The Air-Hammer Rock Drill and Its De- 
velopment. T. B. Burnite. Min WlId—Jan. 
18, 08. 1100 w. 20c. 

The Merits and Demerits of Air- Hammer 
Drills. G. E. Wolcott. Eng & Min JI— Feb. 
15, 08. 7 figs. 2500 w. 20c. 


Explosives for Mining Work. 


The Composition and Properties of Min- 
ing Explosives. W. H. Graves. Min Sc— 
Feb. 6, 08. 1400 w. 20c. Describes the 
characteristies and uses of deflagrating and 
detonating varieties and gives simple tests 
for determining the quality of powders and 
their combustible contents. 


Flume Construction. 


Notes on Flume Construction. W. C. 
Ralston. Mines & Min — Feb. 7, 08. 4 
figs. 800 w. 20e. Gives cost data for a 
4 x 8-ft. flume 2 miles long. 
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STRUCTURAL SHAPES N 


Edge’s Weight Computer 
for Structural Shapes—Price $1.00 


“A Very Useful and Helpful Instrument. ””— Nelson Construction Co. 


Patent epplied for 


It will calculate without error the weight of structural shapes of 
any length, without multiplication or reference to books or tables 


HE weight of any plate, from a small 
filler to the largest rolled web plate, 
can be found in four or five seconds. 
As shown in cut, the weight of a plate 

4X34 in. X10 ft. is 68 lbs. The Computer is 
so arranged that the weight of an angle of any 
length can be found with equal rapidity. The 
thickness of the angle required, found on the 
small tab on the upper disc, is brought oppo- 
site a point on the lower disc representing the 
sum of the two legs of the angle, and the 
weight read directly opposite the length, as 


The Edge Computer Sales Agency, Room 9K, 220 Broadway, New York 


with plates. The weight of beams of any 
length, when weight per foot is known, is 
found by bringing the arrow on the upper 
disc opposite a point on the lower disc corre- 
sponding to the weight per foot, and the result 
scale opposite the length of the beam gives the 
required weight. 

Errors are entirely eliminated ; weights are 
definitely marked on the result scale. 

The Computer, about four times as rapid as 
a slide rule. will save its cost in two or three 
days. 
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Geological Survey and the Mining Industry. 
The Possibilities and Limitations of Geo- 
logical Survey Work as Applied to the Min- 
ing Industry. Geo. Otis Smith. Min & Sc 
Pr— Nov. 23, 07. 3900 w. 20c. 


Gold. 


Development of the Bonanza Creek Gold 
Mines. Francis C. Nicholas. Min WId— Jan. 
18, 08. 6 figs. 1500 w. 20c. 


Methods and Equipment for Prospecting 
Placers. H. C. Ludlum. Min WId— Feb. 1, 
08. 11 figs. 3000 w. 20c. 


Mining Practice at Kalgoorlie, West Aus- 
tralia. Gerard W. Williams. Eng & Min 
Ji—Jan. 25, 08. 3 figs. 2100 w. 20c. 
Describes the extraction of the telluride ores 
by methods insuring perfect ventilation. 


The Cripple Creek District of To-day. 
Hugh T. Van Wagenen. Min & Min (Den- 
ver)—Jan. 10, 08. 2 figs. 3000 w. 


The Economics of the Deep Level 
Mines of the Rand. B. J. Collings. Min Jl 
—Jan. 11, 08. 1100 w. 40c. 


The Great Gold Mines.—II. Min & Sc Pr 
—Feb. 1, 08. 2 figs. 2600 w. 20c. 


The Waihi Gold Mines in New Zealand. 
—II. Ralph Stokes. Min Wld—Jan. 18, 08. 
6 figs. 1300 w. 20c. 


Graphite. 


Canadian Graphite. H. Mortimer Lamb. 
Eng & Min Jl—Feb. 15, 08. 2100 w. 20c. 


Hoisting and Handling Machinery. 

A Handling and Dumping System for 
Mine Cars. O. V. Greene. Min & Minerals 
— Feb., 08. 5 figs. 2800 w. 40c. De- 
scribes a method of combining the car haul 
and dumping apparatus and saving much ex- 
pense in tipples. 


Chains and Cross-bars for Handling Mine 
Cars. O. V. Greene. Eng & Min Jl—Feb. 
8, 08. 6 figs. 2500 w. 20c. Describes ap- 
paratus in which steel bars across the track 
push the cars over an automatic dumping 
device to a swift-lift transfer. 


Safety Devices for Mine Hoists. U. P. 
Swinburne and Associates. Eng & Min Jl— 
Jan. 18, 08. 2 figs. 1800 w. 20c. Con- 
cluding portion of the report of the Trans- 
vaal Commission. Discusses control of speed 
in hoisting and the prevention of over- 
winding, signal systems for engineers, etc. 


The Greene Self-Dumping Car Haul. Ir 
Age—Jan. 30, 08. 9 figs. 2800 w. 20c. 
Describes a new system of handling and 
dumping mine cars. 


Lead. 
The Greenside Lead Mines, Cumberland, 
England. E. Thomas Borlase. Eng & Min 
Ji—Feb. 8, 08. 6 figs. 2700 w. 20c. 


Velocity of Galena and Quartz Falling in 
Water. Robert H. Richards. Min & Min- 
erals— Feb., 08. 2 figs. 1600 W. 40c. 
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Describes laboratory experiments and gives 
mathematical demonstration of a new for- 
mula. 


Lenticular Plication Veins. 


Some Interesting Experiments with Ore- 
Bearing Veins. Arthur Lakes. Min Sc— 
Jan. 30, 08. 3 figs. 1400 W. 20c. De- 
scribes the occurrence and peculiarities of 
lenticular plication veins in Idaho, together 
with their mining. 


Mine Surveying. 
Mine Surveying. C. E. Morrison. 
& Min (Denver)—Jan. 10, 08. 5 figs. 3300 
w. 20c. From the Columbia School of 
Mines Quarterly, Nov., 07. Discusses the 
subject with special reference to shaft sur- 
veying. 


Mine Values, Calculation of. 
Calculation of Mine Values. 


Mines 


R. B. Brins- 


made. Bull. Am. Inst. M. E. 2200 w. 
$2.00. 
Ore Testing. 
Ore Testing at Salt Lake. Ernest Gay- 
ford. Min & Sc Pr—Jan. 25, 08. 5 figs. 
1200 W. 20c 


Puddling Wet Shafts. 


Puddling a Wet Shaft. Henry Boursin. 
Min & Sc Pr—Jan. 25, 08 1 fig. 1600 
w. 20c. Gives methods successfully used 
in a British Columbia mine. 


Shot-Firing Fuse. 

New Fuse for Increasing the Safety of 
Shot-Firing in Fiery Mines. Coll Guard 
Jan. 24, 08. 3 figs. 1500 w. 400. De- 
scribes a safety fuse to prevent miss-fires by 
igniting the blasting charge along its whole 
length, and not merely at one point, by 
means of a leaden detonating tube charged 
with trinitrotoluene. 


Silver. 


Genesis of the Lake Valley, N. M., Silver- 
Deposits. Charles B. Keyes. Bull. Am. 
Inst. M. E. Jan., 08. 7 figs. 7500 w. 
$2.00. Paper read at the Toronto meeting, 
July, 07. i 


The Montezuma Mining District, Colo- 
rado. Etienne A. Ritter. Eng & Min J)— 
Feb. 1, 08. 3 figs. 1300 w. 20c. Gives 
details of a lead-silver-zinc camp on an ex- 
tension of the Georgetown and Silver Plume 
Mineral Belt. 


Slate Mining. 
Slate Mining in Wales and Cause of Its 


Decline. Eng & Min JI— Jan. 18, 08. 8 
figs. 1400 w. 20c. 
Tin. 


Notes on Tin. L. A. Humboldt Sexton. 
Mech Engr— Jan. 3, 08. 3 figs. 4000 w. 
40c. Describes the physical and chemical 
properties of tin, the stanniferous minerals 
and their distribution. 
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Architects’ and Builders’ Magazine 


HIS Magazine is devoted to describing and illustrating the artistic, technical and con- 
structive features of modern building. 

While it gives considerable space to illustrations, it is by no means a mere picture 
book, but enters carefully into all the constructive and engineering features of its 
buildings, such as foundations, fireproofing, etc., giving the best practice of the 

leading architects, engineers and builders. 


In addition to treating recent structures in this full and elaborate manner, there appear 
from month to month serial and special articles on technical subjects, legal questions affecting 
architects and builders and other matters of current interest. 


The aim of the publishers being to furnish an up-to-date monthly representing the latest 
and best ideas of the architectural profession. 


A new article on Fireproof Construction 


started with October Number. 


Issued Monthly at $2.00 per year. Canada $2.50. Foreign Subscriptions $3.00 per year. Single 
Copies 20 cents. 


WILLIAM T. COMSTOCK, Publisher 
23 WARREN STREET, NEW YORK 


Send for Sample and Club Catalogue B, with terms for Magazine and Technical Library 
on small monthly payments. 


There is a reason why 


MINES AND MINERALS 


has a larger paid circulation among 


Mine Owners and Mine Officials 


than any other mining journal 


The reason ts 
Because it publishes more practical mining articles, 
better edited and better illustrated, than any other 


It is devoted exclusively to practical Mining and Metallurgy 
Subscription Price, $2.00 per year Sample copy on request 


MINES AND MINERALS 


DENVER, COLO. SCRANTON, PA. 
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MUNICIPAL ENGINEERING 


REFUSE DESTRUCTION. 


Milwaukee Data. 

Garbage Disposal in Milwaukee. Eng 
Rec—Jan. 25, 08. 2700 w. 20c. Gives 
data on the cost of incinerating garbage 
from a report by Dr. R. Hering. 


ROADS. 
Asphalt. 
Compressed Rock Asphalt Used on Lon- 
don Roadways. S. A. Jonides. Min Sc— 
Feb. 6, 08. 3 figs. 1600 W. 20c. Dis- 


cusses its advantages over the Pitch-Sand 
Variety of American and European Manu- 
facture together with its preparation and 
method of laying and preparing. 

The Detailed Cost of a Season’s Work 
Laying Asphalt Pavements, Labor and Ma- 
terials Itemized Separately. F. E. Puffer. 
Eng-Contr—Feb. 5, 08. 1300 w. 20c. 

The Municipal Asphalt Repair Plant of 
New Orleans—lIts Cost and Data on Its Op- 


eration. Eng-Contr—Feb. 5, 08. 1 fig. 
3100 w. 20c. 
Pavements, Comparison of. 
Hysteria in Regard to Pavements. Clif- 


ford Richardson. Eng Rec—Feb. 15, 08. 
1 fig. 2800 w. 20c. Discusses the tend- 
ency of the public to neglect proper consid- 
eration of the available evidence in regard 
to the merits of different forms of pavement. 


Pavement Guaranties. 

Illegal Guaranties of Pavements. J. W. 
Howard. Mun Engg—Feb., 08. 2100 w. 
40c. A compilation of legal decisions on 
guaranties of pavements paid by assess- 
ments. 


Street Cleaning Data. 
Data on Street Cleaning at St. Louis, Mo. 
Engg-Contr—Jan. 15, 08. 3000 w. 20c. 


Tar and Oil on Roads. 

Data on Oiling Park Roadways at Kansas 
City, Mo. Eng-Contr—Jan. 22, 08. 800 
w. 20c. From a report to the Board of 
Park Commissioners by W. H. Dunn, Super- 
intendent of Parks. 

Experiments with Tar and Oil on the 
Highways of Rhode Island. A. H. Blanch- 
ard. Eng Rec—Feb. 8, 08. 1 fig. 3300 w. 
20c. Paper read before Section D of the 
American Association for the Advancement 
of Science. 


SEWERAGE. 
Bacterial Counts. 
The Significance of Bacterial Counts. 
Eng Rec—Feb. 1, 08. 1100 w. 20e. From 


a report by S. De W. Gage, biologist at the 
Lawrence Experiment Station. 


Baltimore Sewerage Works. 
A review of the Sewerage Problem of the 
City of Baltimore. Ezra B. Whitman. Cor 
Civil Engr—Jan., 08. 1 fig. 5400 w. 20c. 


on the Baltimore Sewerage 
7 figs. 2500 


Progress 
Works. Eng Rec—Feb. 8, 08. 
w. 20c. 


Boston Sewage Purification. 

Purification of Boston Sewage; Experi- 
mental Results and Practical Possibilities. 
C. E. A. Winslow and Earle B. Phelps. JI 
of Assn of Engg Socs—Jan., 08. 9500 w. 
60c. Read before the Sanitary Section of 
the Boston Soc. C. E., Nov. 15. 07. 


Chicago Drainage Canal. 

The Future of the Chicago Drainage 
Canal. Eng News—Feb. 13, 08. 1 fig. 
5000 w. 20e. Editorial discussing the in- 
creased work possible should a flow of 
14,000 cu. ft. per sec. be permitted. 


Ejector for Lifting Sewage. 


Pneumatic Ejectors for Lifting Sewage. 
Surv—Jan. 3, 08. 3 figs. 2000 w. 40c. 


Los Angeles Outfall Sewer. 

The Completion of the Los Angeles, Cal., 
Outfall Sewer. Eng Rec—Jan. 25, 08. 5 
figs. 4200 w. 20c. Describes the construc- 
tion of a new 12-mile outfall sewer for con- 
veying the house sewage of the city to the 
Pacific Ocean. 


New Orleans Suit. 

The New Orleans Sewerage Case. Alex- 
ander Potter. Mun Engg— Feb., 08. 2400 
w. 40c. Discusses court decision in a suit 
arising out of the construction of the sewer- 
age system for the city. ` 


Septic Tanks. 

A Reinforced Concrete Septic Tank at 
Ithaca, N. Y. Eng Rec—Feb. 1, 08. 3 figs. 
1400 w. 20c. 

Sewerage at Ithaca. Mun Jl & Engr— 
Feb 5, 08. 3 figs. 2700 w. 20c. De- 
scribes and illustrates the reinforced con- 
crete septic tank system used. 


The Cameron Septic Tank Patent Sus- 
tained by the Court of Appeals. Eng News 
—Jan. 23, 08. 7500 w. 20c. Extracts 
from the court decision, with editorial com- 
ment. 


Sewage Disposal Plants. 

Sewage Disposal Plant at the Montefiore 
Sanitarium. Eng Rec—Feb. 15, 08. 3 figs. 
1600 w. 20c. 

Sewage Disposal at Worcester, Mass. Mun 
JI & Engr—Jan. 22, 08. 4 figs. 2000 w. 
20c. Describes the sand filters used in con- 
nection with the old chemical precipitation 
plant. 

Sewerage and Sewage Disposal at Fair- 
mont, Minn. A. Marston. Eng Rec—Feb. 
1, 08. 5 figs. 1000 w. 20c. Describes 
system designed for a city of 3,000 inhabit- 
ants. 


Sludge Disposal. 
Notes on Sludge Disposal. 
ler. Eng Rec—Jan. 18, 08. 


Geo. W. Ful- 
2600 W. 20c. 
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The Scientific American 
promptly chronicles every item of news concerning 


The Industrial Development of the World 


p is unique among 55 literature because of the authoritative infor- 
mation it contains that cannot be found elsewhere regarding Scientific, 
Mechanical and Engineering Progress. It is a favorite in the Home because 
its news of the great achievements of the day is popularly and practically 
told, thus interesting the entire family. In a word, the Scientific American 
is a distinctively American Weekly for the enlightened American at home 
or abroad. Subscription price, $3 per year to any address in the United States. 
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Valuable Books F R E E to New Subscribers 


SCIENTIFIC AMERICAN REFERENCE BOOK, by Albert A. 
Hopkins and A. Russell Bond. !2mo, 516 pages. “Is a veritable gold 
mine of knowledge on almost every conceivable subject under the sun.” 
— Pittsburgh Post. 

SCIENTIFIC AMERICAN BOY, by A. 

Russell Bond. 12mo, 320 pages. The book is a 8 8 oF puri 
$3.00 in payment for 


volume of practical directions by means of which 
the outdoor boy can fit himself out for all kinds | a mew subscription for 
of sport. New York Times. one year commencing 


HOME MECHANICS FOR AMATEURS, | v |. 1908, we will 


by George M. Hopkins. 1!2mo, 370 pages. The . rae e 


book may be commended for its practicability and | also send you lis 8 

i r, ing issues e ” Scien- 
suggestiveness. —New York Tribune. 5 E 5 5 
The books are beautifully and substantially bound | year 1907 from the time 


r your order is received 
in cloth, and cannot be purchased at bookstores for 5 


less than $1.50 each. 
Address MUNN & COMPANY, No. 353 Broadway, New York 
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Suspended Sewer. 


Suspended Sewer. Can Engr— Feb. 7, 08. 
8 figs. 1200 w. 20c. Describes a steel 
pipe sewer suspended from the floor beams 
of a bridge over a ravine in Toronto. 


WATER SUPPLY. 
Croton Drainage Area, Capacity of. 


How Large a Water Supply Can Be 
Drawn from Croton Drainage, New York 


City. Alfred D. Flinn. Eng News—Feb. 
6,08. 3 figs. 3000 w. 20c. 
Purification. 


Experiences in the Practical Operations 
of a Mechanical Filter Plant. C. H. Cobb. 
Eng News—Jan. 30, 08. 1700 w. 20c. 
Abstract of a paper read before the Illinois 
Society of Engineers and Surveyors, Cham- 
paign, III., Jan. 15-16, 08. 

Purifying Water for Laundry Purposes. 
Water—Jan. 15, 08. 1600 w. 40c. 


The Cincinnati Water Purification Plant. 
Eng Rec—Feb. 1, 08. 4 figs. 900 w. 20c. 


The Didelon Regulator for Filter-Beds. 
Engg—Jan. 17, 08. 2 figs. 1100 w. 40c. 
Describes apparatus for maintaining a con- 
stant rate of fiow through sand filters. 


Reservoir, Portland, Me. 
The Water-Works of Portland, Me. 
P. Hardesty. Eng News—Feb. 6, 08. 4 
figs. 5000 w. 20c. Describes in detail 
the reservoir system and gravity pipe line. 


Small Water-Works. 

The Construction of Small Water-Works. 
Engg—Jan. 31, 08. 10 figs. 2400 w. 40c. 
Describes a Scottish example of works 80 
situated that a good gravitation supply can 
be utilized. 


W. 


CONSTRUCTION. 
Austria. 


The New Austrlan Alpine Railways. Engr 
(Lond) — Jan. 17, 08. 15 figs. 4400 w. 
40c. Describes new Government roads for 
the improvement of the means of communi- 
cation with Triest. 


British Columbia. 


Grade Revision on the Canadian Pacific 
Railway in British Columbia. Eng News— 
Jan. 23, 08. 2 figs. 1300. 20c. 


Central America. ‘ 


A Central American Railway. Theodore 
Paschke. Eng Rec—Jan. 18, 08. 3300 w. 
20c. Paper presented by the Costa Rican 
delegation to the recent Central American 
Peace Conference. Describes a proposed line 
and suggests methods of procedure for ac- 
complishing the construction. 


Florida East Coast. 


Key West Extension of the Florida East 
Coast Ry. Ry & Eng Rev—Jan. 18, 08. 9 
figs. 1500 W. 20c. Gives illustrations 
showing progress of construction. 


THE ENGINEERING DIGEST 


Tuberculation in Pipes. 


Tuberculation and the Flow of Water in 
Pipes. Eng Rec—Jan. 25, 08. 1600 w. 
20e. Gives data collected by N. A. Hill, Jr., 
on the lessening of flow due to deposits in 
water pipes. 


MISCELLANEOUS. 


British Municipal Work, 1907-1908. 


Municipal Engineering in 1907. Surv— 
Jan. 31, 08. 35,000 W. 60e. Gives a 
comprehensive statement of British muni- 
cipal works projected for the current year, 
together with a number of specially con- 
tributed articles dealing with the work of 
the past year as regards electrical progress, 
municipal and public buildings, recent de- 
velopments in construction, refuse disposal, 
roads and bridges, sewerage and sewage 
disposal, street lighting, tramways and wa- 
ter supply. 


Civic Centers. 


Civic Centers and the Grouping of Pub- 
lic Buildings, with a Suggestion for Boston. 
Stephen Child. Jl Assn of Engg Socs— 
Jan., 08. 7 figs. 9000 w. 40c. Read be- 
fore the Boston Society of Civil Engineers, 
Nov. 20, 07. 


Municipal Engineering in Germany. 
Municipal Engineering in Germany. C. 
E. Wike. Surv—Jan. 10, 08. 5500 w. 
40c. A summary of information obtained 
during the author’s visit to the International 
Congress of Hygiene and Demography, held 
in September last at Berlin and Hamburg. 
report to the Highway ‘and Sewerage Com- 
mittee of the Sheffield City Council. 


RAILROAD ENGINEERING 


Location and Construction. 
Railway Location and Construction. H. 
W. Wagner. Elec Ji—Feb., 08. 5 figs. 
1700 w. 20c. Outlines the methods em- 
ployed in field work. 


Construction of the Guelph & Goderich 


Railway. J. Grant MacGregor. Eng Rec— 
Jan. 18, 08. 4 figs. 2500 w. 20c. 
Philippines. 


Railroad Construction in the Philippine 
Islands. L. F. Goodale. Ry Age—Jan. 31, 
08. 10 figs. 3800 w. 20c. Describes the 
new work recently accomplished and the 
methods employed. 


Portland & Seattle Ry. 


The Construction of the Portland & Seat- 
tle Railway. W. P. Hardesty. Eng News— 
Feb. 1, 08. 8 figs. 6500 w. 20c. De- 
scribes the construction of a 220-mile line 
running along the Columbia River and con- 
necting with the N. P. Ry. at Kennewick, 
Wash., giving a short line to the East from 
Portland. 
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BUYERS’ GUIDE AND ADVERTISERS’ DIRECTORY 


Every Advertiser is entitled to entry in this EE eat additional charge. 
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wav Service. Ry Age—Jan. 24, 08. 3 figs. 
2600 W. 20c. 
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Co. Ry & Eng Rev—Jan. 25, 08. 3 figs. 
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gasoline-electric motor car. 
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Shops. 


Locomotive and Car Shops, Kansas City 
Southern Railway, Pittsburg, Kan. Ry Eng 
& M of Way— Jan., 08. 8 figs. 6000 w. 
20c. 


Structural Features of the Railway Shops 
at Parsons, Kan. Eng Rec—Jan. 25, 08. 
5 figs. 1000 w. 20c. 


Signals and Switches. 


Automatic Cab-Signaling on Locomotives. 
I. J. Pigg. Engr (Lond)—Jan. 17, 08. 5 
figs. 4000 w. 40c. 

New Interlocking Plant, Hoboken Ter- 
minal Yard, Delaware, Lackawanna & West- 
ern Ry. Eng News—Jan. 30, 08. 9 figs. 
5500 w. 20c. Describes a new interlocking 
plant which exhibits some novel features, 
tending towards greater safety and dispatch 
of operation. 


New Route-Locking System of Interlock- 
ing Signaling, Hoboken Terminal, Lacka- 
wanna Railroad. Eng Rec—Feb. 1, 08. 5 
figs. 3200 W. 20e. 


Transfer Bridges. 


The Weehawken Transfer Bridges of the 
West Shore Railroad. Eng Rec Feb. 15, 
08. 7 figs. 2400 W. 20c. Describes two 
new double-track timber transfer bridges de- 
signed for service in handling the transfer of 
cars by means of floating equipment. 


Weed Killing. 


Killing Weeds with Chemical Solution. 
Ry & Eng Rev—Jan. 18, 08. 800 w. 20c. 
Describes method using a ear for spraying 
the solution on the roadway. 


STREET AND ELECTRIC RAILWAYS. 


Car-Testing Plant. 


Electric Car-Testing Plant at Worcester 
Polytechnic Institute. St Ry Jl—Feb. 15, 
08. 3 figs. 1900 w. 20c. 


Cars. 


Long Single-Track Cars Without Monitors. 
Elec Ry Rev—Feb. 1, 08. 10 figs. 2800 w. 
20c. 


Typical Traction Cars. Charles A. Heron. 
Elec Ry Rev—Feb. 1, 08. 8 figs. 1100 w. 
20c. Discusses the dimensions, weight and 
seating capacity of typical cars, based on a 
compilation made by the author from meas- 
urements of nearly 100 cars used by various 
companies. 


Chicago Elevated Loop. 


Improvement of the Union Elevated Loop, 
Chicago. Charles K. Mohler. Ry & Eng 
Rev—Fehb. 8, 08. 1 fig. 2500 W. 20c. De- 
scribes a tentative plan for the improvement 
and extension of the elevated railroad ser- 
vice in the business district of Chicago. 


Conduit Construction. 
Recent London Conduit Construction. St 
Ry JI— Feb. 1, 08. 1100 w. 20e. De- 
scribes the latest London practice in con- 
duit electric railway construction. 


The Conduit System of Electric Tramway 
Construction and Recent Improvements. 
Fitz Roy Roose. El Engr—Jan. 17, 08. 7 
figs. 2000 w. 40c. Paper read before the 
Junior Institution of Engineers. 


Electrically Equipped Roads. 


Electric Railways in Canada. J. L. Payne. 
St Ry Ji—Feb. 1, 08. 2500 w. 200. An- 
alyzes the record of the Canadian companies 
and points out the possibilities for expansion 
offered by Niagara power in the East and 
the rapidly increasing population in the 
West. 

Single-Phase Electric Railways. M. N. 
Blakemore. Elec Jl—Feb., 08. 1000 w. 
20c. Gives data on single-phase roads al- 
ready built in America. 


The Roma Civita Castellana Single-Phase 
Railway. B. F. Hirschauer. Elec Rev— 
Feb. 15, 08. 6 figs. 3000 w. 20c. 


The Syracuse, Lake Shore & Northern 
Railroad. E. M. Wharf. St Ry Ji—Feb. 15, 
08. 3 figs. 2500 w. 20c. 

The Washington, Baltimore & Annapolis 
Single-Phase Railway. St Ry Jl—Feb. 15, 
08. 25 figs. 3700 w. 20c. 


Electrification of Railways. 


Electrification of Railwayvs.—I. G. Kapp. 
El Engr—Jan. 31, 08. 10 figs. 5000 w. 
40c. Lecture before the Royal Institution, 
Jan. 18, 08. 


Simple Alternating Current Electric Prac- 
tion on the Railroads of Europe. M. Henry. 
L’Eléctricien—Jan. 4, 08. 6 figs. 2800 w. 
Jan. 11, 08. 6 figs. 3200 w. Jan. 19, 08. 
4 figs. 2600 w. Each 40c. 


Overhead Construction. 


A New Suspension for the Contact Wires 
of Electric Railways Using Sliding Bows. 
Joseph Mayer . Proc Am Soc C E—Dec., 07. 
10 figs. 1200 W. 80e. Paper presented 
Feb. 5, 08, before the Am. Soc. C. E., New 
York. 


Catenary Construction on the Syracuse, 
N. Y., Lake Shore and Northern Railroad. 
El Ry Rev—Feb. 8, 08. 5 figs. 1200 w. 
20c. 


Railway Converter Design. 


Some Features of Railway Converter De- 
sign and Operation. J. E. Woodbridge. Proc 
A I E E—Feb., 08. 9 figs. 1300 w. 80c. 
Paper read before the American Institute of 
Electrical Engineers, New York, Feb. 14, 08. 


Railway Motors. 


A. C. Commutating Motors with Special 
Reference to Railway Motors. M. Osnos. 
Elek Zeit—Jan. 9, 08. 6 figs. 3000 w. Jan. 
16. 12 figs. 3000 w. Each 40c. 


Train Performance. 


Electric Train Performance. W. S. Val- 
entine. Elec Jl—Feb., 08. 2 figs. 1600 w. 
20e. Describes graphical method for solv- 
ing problems of train performance, in which 
the work is materially lessened by the use 
of a celluloid templet. 
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THE CONSTRUCTION OF THE LAGUNA DAM, 
COLORADO RIVER, ARIZONA 


CONDENSED FROM “ENGINEERING NEWS” 


The Yuma project of the U. S. Reclamation 
Service, of which the Laguna Dam is the key, 
contemplates the irrigation of the valley lands 
of the Colorado and Gila rivers in the vicinity 
of Yuma, Ariz. Surveys made during the win- 
ter of 1903-4 showed that the area of irrigable 
land on both sides of the Colorado River was 
about 90,000 acres. 

The Colorado River, aptly termed the Nile 
of America, presented more than average dif- 
ficulties to the engineers of the Reclamation 
Service in the plans to divert the water from 
its unstable channel to the adjacent lands. In 
the course of many centuries the river had 
built for itself a delta to the Gulf of California, 
consisting of sand and alluvial mud, whose 
depth in the Yuma territory the drills failed 
to establish. The river valley immediately 
above Yuma is from one to six miles wide. The 
river channel proper is from 1,000 to 4,000 ft. 
in width and the slope is approximately 1 ft. 
per mile. The volume of discharge varies from 
about 4,000 sec.-ft. at extreme low water to 
over 100,000 sec.-ft. during flood seasons. At 
the latter time the stream overflows its banks, 
submerging the valley lands to a depth of from 
1 fo 6 ft. This inundation, due to the melting 
snows at the river sources, occurs annually, 
and, as a general thing, lasts from May until 
August. 3 

The stream, along its lower reaches, is con- 
tinually cutting its banks and changing its 
channel. Old water courses demonstrate that 
as the river is to-day so it has been for ages 


past; its meanderings limited only by the rock 
bluffs bounding the valley through which it 
flows. By reason of this cutting of the banks, 
the stream becomes a very heavy silt bearer 
after leaving the mountains, and an immense 
amount of sediment is continually carried in 
suspension or rolled along its bottom, at times 
amounting to over 1 part in 50, and averaging 
through the year .027 by weight. 

The size and uncertainty of the river, the 
shifting channel and unstable banks, the yearly 
recurring inundations, variations in volume 
from low water to flood heights and the im- 
mense amount of silt carried by its yellow 
waters, made the problem of the control of the 
stream unique in the history of American irri- 
gation. The surveys and borings demonstrated 
that a high dam to serve the lands about Yuma 
was impossible. Experiments made by private 
concerns in taking out water from the lower 
Colorado River, without considering the con- 
trol of the stream itself, have proved to be ex- 
tremely hazardous undertakings, menacing not 
only the enterprise itself by either tearing out 
headgates or by bar-forming processes, leaving 
such structures silted up and far inland, but 
also jeopardizing entire communities, as wit- 
nessed by the recent runaway river into the 
Imperial Valley and the Salton Sink. 

With these requirements fully recognized, 
and with no bedrock for a base, the problem 
presented to the engineers of the Service was 
to build a structure founded on the sand and 
silt of the valley—one that would fully con- 
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trol the river and hold it within certain pre- 
scribed limits; added to this was the disposi- 
tion of the silt, which is one of the most diffi- 
cult features of the undertaking. 

Nothing of the kind has ever before been 
undertaken in this country. It is true that in 
gaining control of the river at the Mexican 
intake to the Imperial Canal, a dam was 
thrown across the stream, forcing it back into 
its original channel to the sea, but this struc- 
ture was simply a dike over which water was 
never intended to flow, while the Yuma project 
demands a weir capable, if necessary, of ac- 
commodating the entire flow of the river over 
its crest at flood stages. 

The most advantageous weir site was found 
to be at Laguna, twelve miles above Yuma, 
where granitic mountains encroach on the 
river valley, leaving an opening about a mile 
wide. The type of weir selected was one that 
has been in successful operation for many 
years in India and Egypt, under practically 
identical conditions with those presented in the 
Yuma Valley; notably on the Jumna at Okla 
and the Nile below Cairo. 

Fig. 2 shows the work in progress, and Fig. 
1 shows the work brought to a standstill by 
the summer flood. Three concrete walls, 4,800 
ft. in length and 57 and 93 ft. apart, are to 
extend from bluff to bluff. The crest wall, 
with a maximum height of 19 ft. above the 
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bed of the stream, rests upon a row of 6-in. 
sheet piling from 12 to 20 ft. in length, in- 
corporated in its base to cut off seepage. The 
water of the river will be raised about 10 ft., 
backing it up the stream nearly ten miles and 
forming a settling basin covering approximately 
8 sq. mi. 

The lower, or apron wall, is 3 ft. below ordi- 
nary low water. The space between walls is 
to be filled with broken stone, and an apron 
composed of derrick-size rock extends 40 ft. 
beyond the lower wall. The structure between 
walls will be capped with a concrete pavement 
18 ins. in thickness. The slope over the weir 
from crest to apron wall is 1 on 12. 

On the up-stream side of the weir a talus 
of broken rock, with an incline of 2 ft. hori- 
zontal to 1 ft. vertical, protects the concrete 
structure. This will be reinforced by deposited 
silt. 

The dam when completed will be 4,800 ft. 
long between abutments, 19 ft. high in the 
river channel and 226 ft. in width up and 
down stream. 

The approximate quantities for the weir and 
headworks are: rock excavation, 375,000 cu. 
yds.; earth excavation, 360,000 cu. yds.; rock 
fill, 350,000 cu. yds.; concrete paving, 37,000 
cu. yds.; concrete core walls, 28,000 cn. yds.; 
concrete gate piers, guide walls, lining, etc., 
7,000 cu. yds.; sheet piling, 90,000 lin. ft. 


FIG. 2. LAGUNA DAM FROM ABOVE THE CALIFORNIA SLUICEWAY. 
APRIL, 1908. 
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AIR PUMPS AND CONDENSERS’ 


By R. M. FERGUSON 


In the present paper it is not intended to 
deal with the whole subject of condensation, 
but rather with the effect upon the vacuum 
of certain features commonly met with in con- 
densing systems. The term vacuum, as used 
by engineers, is a variable quantity, dependent 
upon atmospheric conditions, and all figures 
should be reduced to a standard barometer of 
30 ins. mercury. It is much better to speak 
of the absolute pressure in a condenser, for it 
will be independent of any direct atmospheric 
variation. 

The absolute pressure in a condenser is com- 
posed of two independent factors—the steam 
or vapor pressure, and the air pressure. The 
vapor pressure depends only upon the temper- 
ature in the condenser, and this will depend 
upon the amount of water and steam passing 
through and the method of transferring the 
heat from the steam to the water. The air 
pressure is the main drawback to the secur- 
ing of a high vacuum in all condensing sys- 
tems, for it not only adds to the pressure, but 
also prevents the rapid condensation of the 
steam. The presence of this air is due to leak- 
age through the glands of the low-pressure 
cylinder and joints along the exhaust pipe in 
which the pressure is below that of the atmo- 
sphere, and depends on the amount of steam 
passing through the engine. 

The jet condenser is the oldest and simplest 
form of condenser. The condensing water 
comes into direct contact with the exhaust 
steam, and the resulting products are with- 
drawn by means of an air pump. There are 
two general types of this condenser, depend- 
ing on whether the air and water are with- 
drawn by the same pump—termed a wet-air 
pump, or whether the air is withdrawn by 
means of a separate or dry-air pump and the 
water taken off by a second pump or some 
other equivalent method. 

Jet Condenser with Wet-air Pump.—In this 
type, which is now often called the parallel- 
flow condenser, the water enters the condens- 
ing chamber in such a manner that it offers a 
large surface for the steam to condense upon. 
The steam and water both flow downwards, 


*Slightly condensed from a paper recently read before 
the Manchester Association of Engineers, April, 1908. 


and the combined products withdrawn at the 
base along with the air carried into the cham- 
ber. The resulting pressure in a perfect con- 
denser of this type may be determined by con- 
sidering the air and vapor pressure independ- 
ently, as follows: 

If there are n pounds of condensing water 
per pound of steam entering the condenser at 
a temperature t,, and withdrawn along with 
the condensed steam at the temperature t, 
since the heat given up by each pound of 
steam .in condensing and cooling to t, must 
equal the heat taken up by n pounds of water, 
we find the hot-well temperature is t, = 
(1,025/n) + t» The constant 1,025 should 
depend upon the heat contained in the exhaust 
steam, but for a variation in the temperature 
of this steam of about 30° F. the amount of 
heat will only vary about 1%, so that the cor- 
rection for variations of t, will be very small. 
A factor that may affect this constant to a 
much larger extent is the unknown quality of 
the exhaust steam, for part of it may reach 
the condenser in the form of water. 

The hot-well temperature will generally lie 
between 85° F. and 120° F., and the vapor 
pressure over this range may be represented 
as a linear function of the temperature in the 
form 

pi = 0.0223 t. — 1.29 

pi = (22.86/n) + 0.0223 t, — 1.29; 
thus the vapor pressure depends only upon the 
amount of condensing water per pound of 
steam, and upon the initial temperature of 
this water. 

The remaining portion of the oondenser 
pressure is due to the presence of air. The 
volume of air carried in with the injection 
water will generally be about 2% of the volume 
of that water, whilst the air carried over with 
the exhaust steam will depend upon the vol- 
ume of steam and the length of the exhaust 
pipe. Weiss gives this leakage per pound of 
steam condensed as 1.8 + 0.0035L, where L is 
the length of the exhaust pipe. This equa- 
tion has been verified by the author in rela- 
tion to the air leak into a surface-condens- 
ing plant. The total volume of air entering 
the condensing chamber is taken at atmo- 
spheric pressure, so that when it is lowered 
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to the condenser pressure its volume will be 
considerably increased and it is this larger 
volume that has to be dealt with by the air 
pump. The temperature of this air will be 
the same as the temperature of the hot-well 
discharge, and as this will be slightly higher 
than the initial temperature of the air its 
volume will be increased slightly, but this in- 
crease will in general be small and can be ig- 
nored. Making the assumption that the tem- 
perature remains constant, we can apply 
Boyle’s law to estimate the resulting pressure 
when the volume is known. The volume to 
which the air can expand will be limited by 
the pump volume and the volume of water dis- 
charged. If u represents the bucket displace- 
ment in cubic feet per pound of steam, the 
effective volume of pump = u — volume of 
water discharged— 
effective volume in cu. ft. 
= u — [ (n+ 1)/62] 


The volume of air per pound of steam at at- 
mospheric pressure 


= (1.8 + 0.003L + 0.02 n)/62 


and if pa be the atmospheric pressure, p, the 
air pressure in the condenser p. = pa (1.8 + 
0.003L + 0.02n)/[62u — (n + 1)]; by adding 
to this the vapor pressure at the temperature 
of discharge, we obtain the total condenser 
pressure, which may be represented by the 
equation p = p. (1.8 + 0.003L + 0.02n)/[62u 
— (n+1)] + (22.86/n) + 0.0 223t. — 1.29. (1). 
This gives a method for estimating the abso- 
lute pressure in a condenser in terms of the in- 
jection water per pound of steam, the initial 
temperature of this water and the bucket dis- 
placement. 

From a study of (1) it will be seen that for 
any particular bucket displacement there is a 


limiting value of the vacuum obtainable, de- 


pending on the ratio between the amounts of 
injection water and steam. 

An increase of injection water above this 
value will only decrease the vacuum, for al- 
though the larger supply of water will dimin- 
ish the hot-well temperature and thereby de- 
crease the vapor pressure, this will be over- 
balanced by the increase in the air pressure 
due to the larger volume carried in with the 
water and the relatively smaller bucket ca- 
pacity. 

Thus admitting too large a quantity of water 
is inefficient in several respects—it entails an 
additional expense for water, decreases the 
vacuum obtained, and lowers the temperature 
of the hot well. This lowering will tend to 
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decrease the efficiency of the plant, when, as is 
usual, this water has to be used for the boiler 
feed. 

The pump volume as given by the value u 
represents the minimum value for a perfect 
pump, and it will generally be found advis- 
able to somewhat increase the actual pump 
volume to obtain a particular maximum vac- 
uum. With separate air pumps this can be 
obtained by simply increasing the speed of the 
pump, but with wet pumps the speed cannot 
be very high owing to the severe blows pro- 
duced when the bucket strikes the water, these 
being liable to produce serious damage to the 
valves and driving gear. 

Other factors which will necessitate a larger 
pump are, leakage into, and clearance space in 
the pump itself. This clearance space will 
generally be filled with a mixture of air and 
water, and on the return stroke of the bucket 
the air expands until its pressure has fallen 
to the condenser pressure. The distance trav- 
eled by the bucket during this expansion will 
represent the lost volume of the pump, and it 
is only the remainder of the stroke that is ef- 
fective. 

Counter-Current Jet Condensers.—In this 
type of condenser the exhaust steam enters at 
the base of the condensing chamber whilst the 
water enters at the top, and in virtue of its 
weight will fall through the steam space and 
offer a large surface for the steam to condense 
upon. The water is withdrawn at the base, 
whilst the air carried over with the steam and 
water is withdrawn at the top by means of a 
separate dry-air pump. The air carried in 
with the water does not enter the steam space, 
whilst the air carried over with the steam is 
separated in the steam space and gives up part 
of its heat to the descending water, thus a 
better vacuum can be maintained in the con- 
denser. The pressure at the lower end will 
be mainly due to steam, whereas the pressure 
at the top will be largely due to air; also ow- 
ing to a smaller amount of air being present in 
the condensing chamber, the condensation will 
take place at a greater rate, and thus tend to 
lower the pressure in the chamber. An addi- 
tional pump is required to deal with the water 
alone, either for withdrawing it from the con- 
denser, or enabling it to be drawn in by the 
vacuum. This latter method is much in vogue 
at the present time under the form of the 
Barometric Condenser, in which the condensing 
chamber is elevated about 30 feet above the 
discharge pipe. In this case the injection 
water must be raised by a pump to such a 
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height as to enable it to flow into the conden- 

ser. 

For given amounts of steam and condensing 
water the total volume of air entering the 
condenser will be the same as in a parallel- 
flow condenser, and the total pressure may be 
estimated in a similar manner. The limiting 
value of the pressure will be that due to the 
air at the top of the condenser, and in order 
to determine the pressure at this point we must 
know this temperature. It is never possible to 
reduce the air temperatures quite to that of the 
injection water. Weiss gives this temperature 
as 

t+a where a = 7.2 4 0.2 (t,—t,) 

t, = hot-well temperature, t, injection tempera- 

ture. 

By assuming that the whole of the pump is 
available for the discharge of air, the conden- 
ser pressure can be determined as in the case 
for a wet pump, and is represented by the fol- 
lowing expression: . 

p = p. [(1.8 + 0.003 L + 0.02 n)/62 u] + (3.9/n) 
+0019 ty ,,. oes Swe ees (2) 
The vacuum obtainable on the counter-cur- 

rent system is much higher than in a parallel- 

current condenser using the same quality of 
water and steam. 

The actual volume of air discharged by a 
dry-air pump will depend more upon the tem- 
perature of the air and the clearance volume 
of the pump than with the wet pump. The 
volume of air in the clearance space will have 
to expand down to the condenser pressure be- 
fore a flow can take place from the condenser 
to the pump. This lost volume will depend 
upon the behavior of the air during compres- 
sion and expansion, but if we assume the tem- 
perature to remain constant, the volumetric 
efficiency = 1 + c—rc, where c is the clear- 
ance expressed as a fraction of the working 
volume, and r the ratio between the atmos- 
pheric and condenser pressures. With a clear- 
ance volume of 5%, and a condenser pressure 
of 1% lbs. per sa. in., the volumetric efficiency 
is divided into two branches; the steam enter- 
ing at one of the openings condenses on the 
outer surface of the larger tubes, whilst the 
steam entering at the other opening condenses 
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on the inner surface of the smaller tubes; the 
condensed steam is then withdrawn through 
branch pipes. The circulating water enters the 
condenser at a pocket on one end, and has to 
pass through the annular space between each 
set of tubes before leaving the condenser. Thus 
both the inside and outside of the annular 
water channel are utilized for condensation. 
By this design a large ratio of L to D is ob- 
tained without an undue total length of con- 
denser; the steam and water are also made to 
flow in opposite directions and act as a contra 
flow condenser. 

Experiments have been carried out on the 
two surface condensers in the laboratory, and 
these bear out the points deduced from equa- 
tion (3). The high-speed condenser contains 
61 pairs of tubes, the outer tubes are 1 -in. 
bore and the inner tubes 13/16-in. bore, the 
average length about 4 ft.; there is only about 
1/16-in. clearance between the tubes forming 
the water space, and the total tube surface is 
130 sq. ft. 

The main condenser of the ordinary type 
contains 540 tubes, %-in. diameter, 4 ft. long, 
divided into two sets, the water first passing 
through the lower range of 270 tubes and re- 
turning along the top range. The tube surface 
is 353 sq. ft. In all the experiments an equal 
weight of steam was condensed (about 2,700 
lbs. per hour), and the vacuum was varied by 
changing the quantity of circulating water. 
The high-speed condenser, although it has only 
about one-third the tube surface of the main 
condenser, gives a better vacuum for the same 
quantity of water and the same capacity of air 
pump. In both these tests the air pump was 
worked at a speed of 85 r. p. m., giving a pump 
volume of 0.77 cu. ft. per pound of steam. To 
see what effect an increase in the pump ca- 
pacity would have upon the vacuum, a second 
series of tests were carried out on the high- 
speed condenser with the pump speed increased 
to 96 r. p. m., giving a volume of 0.87 cu. ft. 
per pound of steam. 

The main drawback to condensers of the 
high-speed type is the larger power required 
to circulate the water through the tubes of the 
condenser. 
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THE MODERN CONSTRUCTION OF 
MACADAMIZED ROADS" 


By THOMAS AITKEN 


The subject of this paper—namely, the con- 
struction of macadamized roads suitable for 
modern traffic—has been engaging the atten- 
tion of road engineers and others interested, 
for some considerable time past. 

That an improvement in the condition of 
our highways, excellent as they are in many 
instances, and eminently suitable for slow- 
going traffic, is necessary no one can gainsay. 
In order to withstand the increasing number 
of heavy and fast traveling vehicles some rad- 
ical change must be made in some of the details 
of present-day practice in road construction. 

Road engineers are occasionally considered 
by some as not keeping up with the times, and 
that the art of road making has been lost, but 
while not agreeing with these statements, there 
are notable examples in this country of badly 
made and badly maintained roads which are 
absolutely unfit to bear the traffic passing over 
them. Many of these roads will, sooner or 
later, have to be reconstructed from the foun- 
dation. 

The revolution in the nature and amount of 
the traffic has a great deal to do with the com- 
plaints made at the present time. It is diffi- 
cult to foresee what the effect of any new de- 
scription of road vehicle will be, but now that 
these conditions, so far as heavy and fast trav- 
eling motor cars are concerned, are thoroughly 
understood; efforts are being made to cope 
with the difficulty which, while being efficient, 
may be comparatively economical. 

It may be said that the era of bituminous 
treatment of macadamized roads has been en- 
tered upon, and that the methods of construc- 
tion will give excellent results in regard to 
wearing capacity, and at the same time get rid 
of the dust and mud nuisance. 

Previous to describing what may be consid- 
ered the best method of making and maintain- 
ing macadam roads suitable for present day 
requirements, it may be well to consider some 
of the items which are factors in construction 
and maintenance generally. 


*Paper read before the Glasgow Association of Students 
of the Institution of Civil Engineers. 


FOUNDATIONS. 

For all classes of roadway a well-drained, 
good foundation is a recognized necessity, and 
on which depends in a great measure the future 
life of a road and the cost of maintenance. The 
two great pioneers in road making—tTelford 
and Macadam—differed in their method of 
forming a foundation. The hand-set botfom- 
ing was employed by Telford, and generally 
bears his name in specifications when new 
roads are undertaken. It must be remem- 
bered, however, that Telford only applied this 
form of foundation when he could procure suit- 
able material for the purpose, and in many 
instances used gravel and other kinds of mate- 
rial obtained locally. Many hundreds of miles 
of new roads were bottomed with gravel in this 
country by Telford, especially in the Highlands 
of Scotland. 

Macadam did not use a hand-set pavement 
as a foundation, but preferred to make the 
roadstones forming the roadway of an equal 
size. In this respect—and it must be borne in 
mind that it was principally existing roads he 
was called upon to improve—Macadam gen- 
erally found sufficient material in the roads, 
but of a very irregular size. He, as a rule, 
picked up the whole roadway, re-formed the 
ground, drained the subsoil where necessary, 
and then applied the old material after being 
freed of superfluous earth, and broken to a 
uniform size of about 2-in. cubes. He, how- 
ever, generally stipulated that the weight of 
each stone was not to exceed 6 02. 

The writer has in practice adopted a system 
which may be described as a compromise be- 
tween the methods set out, many miles of new 
roads having been constructed by this method 
with excellent results. The rough material, 
after being placed on the formation level of the 
road, is broken into cubes of from 3 ins. to 4 
ins. in diameter to the requisite depth, gen- 
erally 9 ins. at the center, and 7 ins. at the 
sides. This coating is then consolidated by 
steam rolling, and a 2-in. layer of sand spread 
over the surface partly to fill the interstices 
and partly to form a cushion for the top metal, 
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or wearing surface. The quality of the stones 
forming the foundation of a road should be of 
a good and hard description, and not liable to 
be affected by frost or heavy-wheel traffic. Un- 
fortunately many new roads have been bot- 
tomed with soft freestone and with hard core, 
which, in many cases, means all kinds of rub- 
bish. 

It may be of interest to note that some of 
the roads in certain counties of this country 
have only a combined depth of material of from 
4 ins. to 6 ins., and no doubt this is typical of 
hundreds of miles of roads in the British Isles. 
This, no doubt, had been in a great measure 
brought about on the advent of railways, which 


drained the roads of their traffic, and conse- 


quently the drawings by the turnpike system 
were considerably reduced. The funds of the 
road trustees were, therefore, such that proper 
repairs could not be carried out and the roads 
suffered in consequence. 

It was a common experience during the lat- 
ter days of the turnpike system, and even up 
to within a comparatively few years ago, to 
find the bottoming exposed, and such as it was 
serving the double purpose of foundation and 
wearing surface. Since the abolition of the 
tolls a gradual improvement has taken place, 
but not to the extent or in proportion to the 
great advance made in automobilism and of 
the increased traffic generally. 


ROADSTONES. 

The selection of suitable road metal for re- 
pairing roads is of the utmost importance. 
The essential qualities are hardness, tough- 
ness, durability, and the stones should retain 
a rough surface under traffic. Materials, the 
constituent minerals of which are liable to 
- decompose, or are not chemically stable, should 
be avoided, as the oxidizing influence of air 
and the solvent action of impure surface water 
charged with salts and organic acids are de- 
structive elements in road maintenance. Hard- 
ness and toughness are seldom equally pro- 
nounced in roadstones, although there are not- 
able exceptions, such as in basalt and olivine 
dolerites, the constituent minerals of which 
are fresh. Good roadstones depend also on 
the manner in which the mutual arrangement 
of the component minerals are disposed and the 
strength of the base or matrix by which these 
particles are held together. 

For the most part road metal prepared from 
rocks of the basalt, dolerite and andesite fam- 
ily are generally good, although many dolerites 
are decidedly unsuitable for road purposes. It 
appears strange that granite, which is so valu- 


should unite by their own angles. 
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able a stone for engineering structures, should 
be, with a few exceptions, very inferior as road- 
stones, compared with those already mentioned. 
This is particularly so in granite, the quartz 
crystals of which are coarse in structure. 

It is generally admitted that it is more eco- 
nomical, where heavy traffic is experienced, to 
employ the best material procurable for road 
repairs, even though it has to be brought from 
a distance and costs more than a local stone of 
inferior quality. 5 

Many descriptions of materials have been 
used for road repairs, such as gravel, flints, 
limestone, ironstone slag, millstone grit, etc., 
especially in England, but these for the most 
part are there being superseded and granite of 
a good quality and basalt, etc., are being sub- 
stituted. 

BINDING. 


A difference of opinion as to the necessity 
of using a binding material to assist in consoli- 
dating roadstone coatings exists, principally by 
those who study the road problem closely, but 
who have not the opportunity of gaining prac- 
tical experience in such matters. 

Telford used small gravel to assist in bind- 
ing the metaling of new roads, whereas Mac- 
adam prohibited the use of any extraneous mat- 
ter for the purpose, contending that the stones 
It must be 
remembered that Macadam, as already stated, 
was principally engaged in reforming and re 
pairing old roads, and that the greater propor- 
tion of the material employed had already 
done service as metaling. The irregular and 
large-sized stones were broken to a uniform 
gage of about 2 ins. in diameter, and, of course, 
a certain amount of earthy matter would still 
adhere to the metaling, which, without the 
addition of any other material, formed at once 
a sufficient binding to ensure cohesion. The 
old system of carrying out repairs—namely, 
by spreading the road metal one stone thick 
in strips or sheets of from 2 ft. to 6 ft. wide in 
varying lengths, of which method Macadam 
had a considerable experience—did not require 
the application of binding. Few road engi- 
neers or surveyors practiced binding these 
patches except under exceptional circumstances. 
The old road bed was generally sufficiently 
soft when the metaling was applied, and the 
stones became set by the passage of vehicular 
traffic. During the long process of consolida- 
tion of these metal patches by the traffic vary- 
ing conditions of weather were experienced, 
frost prevailing for weeks, and sometimes for 
months, at a time. Under these circumstances 
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what occurred was this: the heavy-wheel traffic 
forced on to the metal patches, and the old 
surface of the road being hard, the passage of 
the vehicles created a grinding action on the 
stones and considerable abrasion took place. 
This process not only rounded the edges of the 
roadstones, but provided indirectly sufficient 
binding material from the parent roadstones. 
No doubt this served the purpose of binding 
the road coatings together admirably, but at 
the expense of the roadstones; besides the in- 
terlocking of the metaling by reason of the 
edges of the stones being rounded was defi- 
cient. Great trouble was also experienced dur- 
ing subsequent dry weather, as the stones be- 
came loose and got scattered over the entire 
road surface. 

This method of repairs was practically the 
only one pursued till the advent of road rollers, 
but the old-fashioned practice is still carried 
out to a certain extent at the present time. 

The modern system of repairing roads is a 
great advance on past methods, and serves the 
purpose well where the class of traffic is slow 
and moderate in amount. 

Continuous full width coatings of metal, 3 
ins. to 4 ins. in depth, are spread on to the 
roads under repair direct from the stonebreak- 
ers working in the various quarries. The road- 
stones, being screened to rid the material of all 
small and useless stuff, fairly uniform-sized 
metal is produced. In the consolidation of 
the coatings by steam rolling a certain amount 
of suitable material as binding is imperative in 
order to maintain cohesion between the stones. 
It is on this, after the metaling has been prop- 
erly spread, that the success or otherwise of 
the operation depends. Should large quanti- 
ties of material of a promiscuous nature be 
used then bad results may be looked for, and 
the process is clearly wrong from a sanitary 
point of view and also from an economical 
standpoint. This is also the means of creating 
much dust in dry and mud in wet weather, 
apart from the actual wear of the stones by 
wheel traffic. Under such circumstances the 
stones are never brought into intimate contact, 
and there is no real solidity, while the volume 
of mud filling the intersticial spaces is con- 
siderable. The effect of this is that during 
summer weather the mud binding dries, and 
consequently shrinkage takes place. During 
winter frost expands the large quantity of 
moisture in the mud and lifts the road surface. 
In order to fulfil the best conditions of a good 
roadway it is necessary to apply binding of a 
light nature such as loamy-sand, and that in 
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small but sufficient quantities so as to ensure 
cohesion and a minimum of interstices in the 
metal coating. Whinstone chippings also make 
a good binding, and all renewals should be 
spread with a light covering of these and 
rolled. 

It is the binding, even when the best wear- 
resisting material is employed as roadstones, 
which makes or mars a macadamized road, and 
unquestionably admirable results are obtained 
when the work is scientifically and practically 
carried out. Nevertheless, the binding mate- 
rial is the weak spot in road construction. A 
binding or matrix of a viscous or bituminous 
nature is now, considering the increasing num- 
ber of self-propelled vehicles, absolutely neces- 
sary if the roads are to be constructed for 
present-day traffic. 

The writer has gone into the matter of bind- 
ing material rather minutely, but feels that this 
is the crux of the whole question of efficient 
road making and maintenance. 


ROLLING. 


Efficient rolling is a matter of great import- 
ance: many roads coated with metaling of 
good quality suffer and become loose when the 
water in the binding has dried out. The con- 
dition to be aimed at is to solidify the coating 
with a suitable binding applied in small quan- 
tities by rolling so as to approximate the 
original bulk occupied by the material in the 
solid. All excess binding should be squeezed 
out by repeated passages of the roller and 
swept off. This produces a solid crust capable 
of resisting most effectually the action of or- 
dinary wheel traffic and containing the least 
quantity of soluble matter to form mud in wet 
and dust in dry weather. Steam rollers are 
made in different weights and used accdérding 
to the condition of the road to be treated, and 
the class of material employed for repairs. 
Consideration also must be given in regard to 
gas and water mains and other pipes under the 
roadway, which, in many instances, are quite 
near the surface, or have but a limited cover. 
The weight of rollers principally used are 12 
and 15 tons; the latter is mostly employed in 
Scotland, where the roadstones, principally of 
the igneous type, are generally hard and of 
good wearing quality. The quantity of metal 
which can be consolidated in one day by a 15 
ton roller varies according to the nature of the 
stone, class of binding used, efficiency de- 
manded, and the nature and amount of traffic 
passing over the road where the operations are 
being carried on. Under favorable conditions 
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50 to 60 tons of metal can be efficiently con- 
solidated in one day, but this figure may be 
only 40 tons and even 30 tons where many 
stoppages are occasioned by traffic and on sub- 
urban roads. There are many advocates of 
dry rolling, principally among those who have 
but a limited experience in such matters. They 
consider by continually rolling a coat of metal- 
ing that it will become solidified without either 
binding or the application of water. What 
really takes place is that the stones become 
abraded and crushed, and a certain amount 
of binding material thus obtained, which, on 
the advent of rain, may bring about a tolerably 
favorable result. By this system of rolling, 
however, the roadstones are more or less dam- 
aged, and are therefore rendered practically 
useless before coming into actual use for sus- 
taining the traffic for which the repairs are car- 
ried out. This manner of construction brings 
about much mud in wet and dust in dry 
weather. 


Macadamized roads properly constructed 
serve the purpose admirably for most kinds of 
traffic under normal conditions of weather— 
that is, a macadamized road is at its best when 
it contains a small percentage of moisture, the 
binding under these circumstances has a cer- 
tain amount of cementitious property. It is, 
however, the abnormal conditions which have 
to be overcome—namely, the long continued 
dry weather or a spell of wet weather. In 
either of the latter conditions considerable 
abrasion of the individual stones takes place 
immediately below the surface as the binding 
loses its cementitious properties, which points 
to the fact that some medium of a tough nature 
should be employed as a matrix if macadamized 
roads are to be improved and made capable 
of accommodating the new and increasing form 
of traffic without the accompanying mud and 
dust nuisance. 

TAR-MACADAM. 


Unquestionably tar-macadam, or tarring 
roadstones in some form, will be the future 
method of constructing highways in this coun- 
try, especially on main roads. The tar, or tar- 
compo, as a matrix or binder, in conjunction 
with a limited quantity of whinstone chip- 
pings and dust, effectually binds the roadstones 
together, and forms a homogeneous and solid 
mass. This will eliminate internal friction 
and wear of the metal coatings, a condition of 
things for the most part inseparable from or- 
dinary macadam. Tar-macadam has been laid 
as a pavement in many towns— In Nottingham 
for as long as forty years; but the cost appears 
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to have been prohibitive, and its application 
could not be undertaken on a large scale. 

The system adopted by the county surveyor 
of Nottingham, which has been in use for some 
years past, is known as “Tarmac.” In this 
method the material used is furnace slag, 
which is first heated on plates and boiling tar 
added, the materials being turned over so as 
to ensure equal treatment of the slag. The 
material is then left for some time under cover, 
in order to drain off the superfluous tar before 
applying it to the roads. It is claimed that 
slag absorbs the tar, and therefore when rolled 
makes a solid and lasting road. It would 
appear that slag and the various limestones 
which are capable of absorbing tar, and greatly 
used in many localities, are not suitable as 
wear-resisting materials under heavy traffic. 
In no sense can slag be considered an ideal 
roadstone. Whinstone and granite may be 
treated in a similar manner, but the latter in 
many cases has not proved satisfactory, prob- 
ably owing to the large quartz crystals in its 
composition. Tarmac has proved very satis- 
factory in many cases, while in some instances 
very variable results have been obtained. 

Another method of making tar-macadam has 
been tried in many localities, but with small 
success. It consists of pouring boiling tar over 
the roadstone coating after being partially 
rolled. The idea is to grout the metaling and 
then apply chippings to fill the voids at the 
surface, the rolling being continued to form 
up the coating. In this method too much tar 
is unavoidably used, and that in a very irreg- 
ular manner, while during hot weather the 
whole coating begins to creep and get out of 
shape, which ultimately leads to disintegra- 
tion. 

Applying boiling tar to cold roadstones must 
be considered, as in most instances it will be 
found that the tar is chilled; under these cir- 
cumstances it is liable to peel off the stones 
in wet weather. 


Other means of making tar-macadam have 
been tried by using a flux or binder composed 
of whinstone or limestone chippings, and thor- 
oughly coating these with hot tar. In repair- 
ing a road with coatings of 3 ins. to 4 ins. in 
depth of metal a layer of this binder is first 
spread on the old surface previous to applying 
the metal. Rolling is then proceeded with, 
the intention being to force the flux up through 
the interstices of the stones by the action of 
the roller wheels pressing them downwards. 
To make this system successful the writer has 
tried many kinds and proportions of binder of 
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this description, but without much success. 
The matrix to be of any real value must be 
fairly liquid, and in this condition it cannot be 
properly handled, while if it is carried out un- 
der these conditions it gives great trouble by 
becoming sticky in hot weather. On the other 
hand, if it is of a dense composition it will not 
penetrate the metaling, and may requiré a top 
coating of binder, which in turn is forced down 
through the voids of the metaling. These two 
applications of binder may meet at the center 
of the coating, but invariably this does not take 
place, and only represents a veneer at the lower 
and top portions of the roadstone coating. On 
roads with an irregular surface this system is 
at a disadvantage owing to the metaling hav- 
ing to be spread at varying thicknesses to 
bring the contour into proper shape. 

This method of forming tar-macadam, how- 
ever, seems to have again been tried recently 
by others, and is said to give good results. It 
has appeared on the market as a new process, 
and is advertised as Tarvia.“ This method 
of road repairing may be seen at Mount Ver- 
non (Glasgow), where a short length of road 
has been treated by this process. 

From the foregoing remarks it is apparent, 
in order to attain good results in an econom- 
ical manner, that a form of mechanical appa- 
ratus is necessary to treat the roadstones prop- 
erly after being spread on the road. By such 
an arrangement the apparatus traverses the 
metal coating spraying the viscous liquid, un- 
der considerable pressure, and forcing it down 
and under the loose stones, covering them en- 
tirely with a film of tar or tar-compo. When 
this has been accomplished, generally two 
turns of the machine being necessary, whin- 
stone chippings are applied in limited quanti- 
ties tc fill the interstices of the metal coating. 
The roadstones are then rolled solid and another 
application of tar is sprayed over the surface 
by the machine, chippings and dust are then 
sprinkled over, and the coating completed by 
further rolling. By this means the requisite 
amount of tar necessary for good results is 
applied, and coatings up to 4 ins. in depth can 
be treated by this spraying machine. Flooding 
the roadway with tar is by this means avoided, 
and each stone receives a proper amount of 
binder which cannot be attained by hand labor 
or by machines which depend entirely on 
gravity for discharging the liquid material. 

The amount of chippings necessary to fill 
the voids in order to make the coating a homo- 
geneous mass depends on the gage of the road- 
stone used, the smaller the size the less will 
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be the quantity of chippings required. In this 
case, as is common with all descriptions of tar- 
Inacadam, the nature of the stone is an ele- 
ment to be considered. Materials which 
break with a rough fracture are to be pre- 
ferred to stones having a fine texture. The 
camber of roads thus made can be reduced 
corsiderably compared with the practice at 
present. 

The method just described is, in the writer’s 
opinion, the cheapest way of making a tar- 
macadam road, and it is quite as efficient as 
any other system. It is, however, absolutely 
necessary that all the materials should be thor- 
oughly dry and the work carried out in fine 
weather. 

The matrix, if it is of refined tar, must pos- 
sess sufficient toughness to bind the stones 
together and form a waterproof surface. 

If the process of refining is not carried out 
properly, so as to rid the tar of ammoniacal 
liquor and naphtha, then the oxidizing influ- 
ence of the air will affect it adversely, while 
if the process is pushed too far the tar becomes 
brittle after setting, and is then easily pulver- 
ized by the wheels of vehicles. 

The difficulty is in getting the proper grade 
of tar for this class of work, and in this re- 
spect it would appear necessary for the chem- 
ist to step in and assist road engineers in ar- 
riving at a standard of excellence. 

Many compositions are on the market, and 
considered superior to ordinary refined coal-tar 
for road purposes. The best preparation of 
this nature which has come under the writer’s 
observation up to the present time is composed 
of coal-tar and natural bitumen, in certain 
defined proportions, and is known by the name 
of Marbit.“ The best of the ordinary ma- 
terials so far tried is the crude natural bitum- 
inous oil from Mexico. These materials set 
hard and appear to be ideal compositions for 
forming a matrix or binder for tar-macadam. 


PREVENTION OF DUST. 


This problem, which is occupying the atten- 
tion of road engineers and the public generally, 
can only be satisfactorily solved by construct- 
ing the roads with some form of tar-macadam. 
Nevertheless, as years must elapse before at 
least all the main roads in this country can 
be so treated, some method by which the dust 
nuisance can be eliminated or suppressed will 
have to be undertaken. 

The increasing number of heavy motor wag- 
ons and fast-traveling motor cars—indeed, all 
descriptions of wheel traffic—has brought the 
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dust nuisance very prominently before the 
public. 

Its widespread effects may be recognized 
in the enormous amount of damage done to 
property by depreciating the value of houses 
along many of the roads used by motorists 
and the injury done to gardens and vegeta- 
tion generally, articles of furniture and cloth- 
ing, goods and foodstuffs, etc. The hygienic 
aspect of the question is also of the utmost 
importance, and the inconvenience caused to 
pedestrians using the roads and the danger 


in which they are at times placed constitute 


a condition of things which needs to be urg- 
ently dealt with. 


There are several factors which influence 


the formation of dust, the most important be- 
ing the character of the roadstones employed, 
the binding used, and the class and amount 
of traffic passing over the roads. The wear 
of the roads is largely due to metal-tired 
vehicles, horses’ hoofs and the pumping ac- 
tion of the large rubber tires of fast-traveling 
motors cars; the destructive element is inten- 
sified when these tires are shod with steel 
studs or other ‘“‘side-slip’’ devices. Experi- 
ence shows that a motor car traveling at about 
twelve miles an hour raises no more dust than 
a four-in-hand coach, but as the speed in- 
creases the dust clouds become denser, and 
the binding and small stones are withdrawn 
from the metal coating after a long continu- 
ance of dry weather. 

The internal friction or rubbing together of 
the stones forming the crust creates dust, 
and this is augmented by the binding losing 
its cementitious properties during a spell of 
dry weather. The design of motor cars has 
something to do with the amount of ‘dust 
ri ised, but it primarily must be in the direc- 
tion of treating the roads that suppression of 
the dust will have to be tackled. Different 
methods have been adopted from time to time 
to combat the evil, such as watering and the 
application of various palliative compositions, 
all of which may be dismissed as being al- 
together of a temporary nature and withal 
costly, although some good has resulted from 
their use. What is really required is a ma- 
terial having a good body or of a viscous 
nature, sucn as tar and tar compounds. 

In a paper read before the British Associa- 
ticn at Southport some years ago the writer 
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advocated spraying tar for the prevention of 
dust, but the matter did not apparently appeal 
to the members of the engineering sections 
at that time. 

It is now generally recognized that tar in 
some form is the only satisfactory material, 
up to the present time, for the purpose indi- 
cated. To adequately treat a road there must 
be a certain amount of penetration of the 
liquid, but which may or may not take place, 
depending on various factors which enter into 
the question. Brushing tar on a road from 
buckets, or by hand labor, will not penetrate 
the surface unless the tar is in a boiling state, 
but since the stones are cold the liquid is 
chilled and effective penetration cannot take 
place. This remark does not apply to the 
same extent to countries with a warm climate. 
To effectively penetrate the binding of a road 
surface pressure is necessary, and the tar 
should be sprayed on in a highly diffused 
state. By this means the utmost advantage 
is obtained of each gallon of tar in relation 
to a given area of road surface. All tarring 
operations are contingent on the road surface 
being thoroughly cleansed of dust and foreign 
matter, and the lighter the binding material 
in the road the better will be the application 
and the greater the penetration. Covering the 
surface of a road with tar without penetration 
is not to be recommended, as after a con- 
tinuance of wet weather the tar peels off and 
forms slimy mud. Dusting over the surface 
after tarring is necessary, and this is prefer- 
ably carried out by using %-in. whinstone 
chippings or similar material. Sand is not so 
effective and the surface of the road at times 
becomes polished. For really successful work 
the road internally and on the surface must 
be thoroughly dry and the work carried out in 
fine weather. 

There can be no question that when a road 
is properly treated with tar or a like composi- 
tion, apart from the suppression of dust, the 
life of the road is increased and the cost of 
tarring amply repaid. Tarring roads is the 
cheapest system for dust prevention, providing 
the tar is distilled and of.good quality and 
properly applied. Treated roads combine 
many of the advantages of asphalt; are prac- 
tically waterproof, afford good foothold for 
horses, are comparatively noiseless, while the 
cost of scavenging is lessened. 
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STEAM PIPE SYSTEMS 


FOR GENERATING 


STATIONS 


By JOHN H. RIDER 


SLIGHTLY CONDENSED FROM “ELECTRICAL ENGINEERING” 


The degree of excellence of the general de- 
sign of an electric generating station 
may be gauged by the possibilities which the 
lay-out of the plant gives for a good arrange- 
ment of the steam pipe system. The site may 
be a good one from the points of view of water 
carriage for coal, ample water for condensing 
purposes, etc., but the design of the station 
itself, which includes the inter-relations of the 
various units of steam raising and steam using 
plant, may generally be safely judged by the 
steam pipe system. 

The main principles underlying a good steam 
pipe system are eight in number, as follows: 

(1) The pipes should be as short and as few 
as possible. 

(2) The failure of any pipe should only af- 
fect one engine or one boiler (or group of 
boilers). 

(3) The pipes should be as small in diameter 
as possible, to reduce with (1) the radiation 
losses. . 

(4) The pipes should be large enough to 
keep to a minimum the fall of pressure be- 
tween the boilers and engines. f 

(5) The joints should be as few as possible. 

(6) Proper provision must be made for 
water drainage. 

(7) Proper provision must be made for ex- 
pansion and contraction. 

(8) Proper provision must be made for cut- 
ting off various sections in cases of emergency. 

Taking the first principle, viz., that the pipes 
should be as short and as few as possible, it 
will be obvious that this will depend entirely 
upon the relative positions of the boilers and 
engines, and the chief feature in the design of 
the generating station is at once involved. 

When the generating units are of compara- 
tively small size, such as from 300 KW. to 500 
KW., no difficulty will be experienced in ar- 
ranging the boilers and engines in two parallel 
rows, the relative spaces occupied by the boil- 
ers and engines being comparable. As the gen- 
erating units get larger, say from 1,500 KW. to 
3,000 KW., a double row of boilers, With the 


firing space between them, will be found neces- 
sary, with one parallel row of engines. When 
turbines are used instead of reciprocating en- 
gines, the space occupied (in the direction of 
the length of the engine room if the turbine 
shafts are at right angles thereto) will be 
much less, and the difficulties of arranging a 
sufficiency of boiler power in the same length 
space, even with two rows of boilers, will be 
increased as the generating units get larger. 
One of the means adopted to meet this diffi- 
culty has been to build the boiler house in two 
or more floors, with one or two parallel rows 
of boilers on each. The complicated pipe sys- 
tem resulting is more than sufficient to con- 
demn the design. 

In the writer’s opinion, one row of engines 
should be the maximum, and, when this can- 
not be supplied with sufficient steam from not 
more than two parallel rows of boilers in the 
same boiler house, the boilers should be set in 
blocks at right angles to the engine room, and 
each row of boilers should feed one generating 
unit through the medium of a common header. 
This arrangement is practically compulsory in 
large turbine stations. 

Anything which increases the distance be- 
tween the engines and boilers increases tha 
length of steam piping required, and should 
be avoided wherever possible. Main flues and 
economizers are frequently placed behind boil- 
ers, and the engineer should carefully consider 
whether it would not pay in such cases to ar- 
range the flues, etc., either below or above the 
boilers instead of behind them. Incidentally 
it may be pointed out that two expensive items 
in the cost of generating station buildings, viz., 
land and roof, may be both reduced by such 
expedients as placing main flues and economiz- 
ers over or under boilers, and condensers in 
engine-room basements. In other words, it is 
generally cheaper to build high than wide. 

The steam pipes should also be kept short 
by taking them directly to their work, and by 
avoiding all such designs as ring mains, etc. 
The pipes from the boilers should go directly to 
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a main header, from which the pipes to the 
engine separators are taken. The sandwich- 
ing of the boiler and engine branches on the 
steam header will result in reducing the size 
of the header practically to the diameter of 
the largest branch, and give such intimate in- 
terconnection among the boilers and engines 
as will do away with any necessity for either 
duplicate pipes or ring mains. It will be seen 
that, by the use of valves in the header and 
in the boiler and engine branches, the second 
principle laid down, viz., that the failure of 
any pipe should only affect one engine or 
boiler (or group of boilers), is entirely met in 
the scheme of piping outlined above. It would 
be quite possible to design a system of piping 
by which the supply of steam from and to each 
boiler and engine would be quite independent 
of the failure of any pipe. This would mean 
not only a duplicate system throughout, but 
also double steam branches on the boilers and 
engines, a complication not only prohibitive in 
its cost, but absolutely unnecessary. 

The cost of steam piping has not only to be 
reckoned from the point of capital expenditure, 
but also from the point of the cost of the coal 
consumed to supply the heat which is contin- 
ually radiated from the pipes and valves. The 
annual cost of this lost heat will depend upon 
three things, viz., (a) the cost of coal, (b) the 
area of the pipe surface exposed to the air, 
and (c) the steam pressure or temperature. 
With a constant stream pressure and a fixed 
amount of piping in use, the radiation losses 
will be independent of the load upon the gen- 
erating plant, and, therefore, their relative 
value will decrease as the load factor of the 
station increases. 

The first item, the cost of coal, cannot be 
controlled by the designing engineer, and the 
third item, the steam pressure, is fixed by more 
important considerations than its effect upon 
the heat radiated from the steam pipes. The 
area of the pipe surface (or its covering) ex- 
posed to the air can, however, be controlled 
within limits, and to this point careful consid- 
eration should be given. 

The cost of the heat lost by radiation in its 
effect upon the coal bill is not, however, the 
whole matter, as one of the most serious re- 
sults is the condensation of the steam within 
the pipe system, and the formation of water. 
The question of the proper arrangements for 
draining condensed water away will be dealt 
with later, but these must be looked upon only 
as remedies, as it is practically impossible to 
find any absolute cure against the formation 


THE ENGINEERING DIGEST 


of water under ordinary working conditions. 
Water is not only bad from the point of view 
of loss of efficiency, it is positively dangerous, 
and many pipe systems and steam engines have 
been ruined by it. 

The first thing to do is to minimize the con- 
densation by reducing the number, length, and 
sizes of the pipes as far as possible, and the 
second to cover the whole of the pipes, valves, 
and flanges, with an efficient non-conductor of 
heat. 

Too much care cannot be exercised in the 
choice of a pipe covering. The writer, how- 
ever, has never seen the results of any tests 
taken on non-conducting covering after several 
years’ work. It is not sufficient that it should 
still be mechanically sound. What is wanted 
is that it should continue to retain its non-con- 
ducting properties unimpaired. This latter 
point is of extreme importance, since the best 
coverings are those which are composed of the 
greatest number of minute air cells, and are, 
therefore, of a porous nature. Age, accom- 
panied by vibration, frequently destroys this 
porosity with the result that, in a few years, 
the covering has lost its efficiency, and should 
be renewed. 

Pipe covering should be of the sectional and 
removable type, with all flanges and valve 
bodies covered, and with the outside surface 
protected by a cover of planished steel. 

Since any increase in the diameter of a pipe 
increases its cross-sectional area at a greater 
rate than its circumference, wẹ are easily able 
to choose a pipe of such a size that it will pass 
the necessary quantity of steam without un- 
due fall of pressure. A steam velocity up to 
6,000 ft. per minute is quite practicable, and, 
in some cases, a velocity much greater than 
this is allowed. The fall of pressure in the 
short lengths necessary between the boilers and 
engines of a well-designed station may be neg- 
lected, and is not likely to be greater than 2 
or 3%. 

Steam pipes should be made of wrought steel 
with lap-welded longitudinal joints. Cast-iron 
and copper pipes are unsafe for high pressure, 
and, although the latter were at one time fre- 
quently used for bends, they have been entirely 
superseded by steel pipes in modern work. 
Branches are usually formed by means of tees, 
which should be made of a special tough mix- 
ture of cast steel. Where the sizes of the pipes 
will permit, a much better job is made by rivet- 
ing the branch directly on to the pipe. In this 
case the branch itself is formed of steel, flanged 
out to fit the pipe closely, and, after double 
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riveting, the joint should be carefully caulked. 
However well designed a steam-pipe system 
may be, it will usually be found to give more 
trouble at the joints than at any other place. 
The number of joints should, therefore, be kept 
small by using pipe lengths as long as possible. 
Steel pipes up to 20 ft. long are now readily 
obtained, but the necessary interposition of 
valves, tees, etc., in the pipe ranges seldom 
allow such long lengths to be used. A great 
deal can, however, be done in this direction 
by careful design. 

Flanges should be made of steel pressed out 
of the solid, and be either riveted or welded in 
place. All flanges should be turned, both on 
the faces and rim, after fixing on the pipes. In 
the writer’s opinion facing strips are unnec- 
essary. There are various methods of making 
the actual joint between the pipe flanges. Cor- 
rugated gun-metal rings, with mastic cement, 
make, perhaps, as good a job as any, but some 
engineers prefer a softer and more elastic 
packing. Nothing should be used for jointing 
material which will soften under water or con- 
tract with heat, and the last word on joint- 
making has not yet been written, as, at the 
best, joints are always liable to give trouble. 

More mistakes have probably been made in 
the design of the draining arrangements of 
steam-pipe systems than in any other point in 
connection with them. The mistakes have been 
due principally to a failure to appreciate prop- 
erly a few simple facts relating to the flow 
of water in steam pipes. These are:—(a) 
Water, when left to itself, will always flow 
downhill; (b) water will flow uphill when it 
has a force behind it stronger than gravity; 
(c) steam will supply such a force. 

While the use of superheated steam reduces 
to a minimum the risk of water forming in the 
steam pipes, so long as there is a rapid trans- 
ference of steam from the boilers to the en- 
gines, there are nearly always certain lengths 
of pipe in the system which are idle. Here 
the steam is bound to condense if the pipes 
are kept alive,“ and, if they are shut off, there 
is always a great risk of water forming in 
them when they are again opened to the steam. 

The draining arrangements must, therefore, 
satisfy two conditions, viz.:— 

(1) They must keep the steam-pipe system 
entirely free from water when no steam is pass- 
ing to the engines. That is, it should be pos- 
sible to open the stop valve of any engine at 
any time without risk of water following. 

(2) Should any water form in the pipes 
while carrying steam to the engines, or should 
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any water come over from the boilers, it must 
be prevented from (a) reaching the engines, or 
(b) causing water hammer” in the pipes. 

To meet the first condition, the pipes must 
be arranged so that all water will flow by grav- 
ity to certain defined points, where it can be 
collected and drained off. To meet the second 
condition the pipes must be arranged so that 
the water will flow naturally in the same di- 
rection as the travel of the steam. 

The velocity of the flow of steam in modern 
steam-pipe system is so great (frequently 
over a mile per minute) that the water can 
only be satisfactorily trapped by passing the 
steam, at the lowest point of the system, and 
close to the engines, through large separators. 
Here its velocity can be lowered, and its direc- 
tion of motion suddenly changed at the same 
time. 

Next only in importance to the draining ar- 
rangement is the provision made for expansion 
and contraction of the steam-pipe system under 
varying temperatures. When first erected, and 
before any steam is passed through them, the 
temperature of the pipes and valves is that of 
the air of the room, say about 60° F. The 
temperature of saturated steam at 180-lb. 
pressure is about 380° F., a rise of about 320° 
F.; while, if superheated, the temperature is 
commonly taken as high as 550° F., and some- 
times higher. The linear expansion of a steam 
Pipe is about 0.000007 of its length for every 
degree (F.) rise, so that a rise of 320° F. 
means an expansion of over one-quarter of an 
inch on every length of 10 ft., or more than 
0.2%. A corresponding contraction takes place 
as the temperature of the pipes is lowered. The 
racking strains set up by these movements 
would quickly break the pipe joints, and Prob- 
ably wreck the whole system in a short time, 
unless some means were adopted, not only to 
take up the expansion and contraction, but 
also to control the direction of the movement. 
The first is met by the provision of suitable 
bends, which allow the pipes to have a limited 
movement, and the second by anchoring or se- 
curing the pipes to the building at certain 
points, so that the movements of the whole 
system are sub-divided in proportion to the 
number of expansion bends provided. 

The anchoring is done by the use of cast-iron 
stools bolted to the walls or stanchions, with 
heavy wrought-iron straps clamping the pipes. 
A slab of asbestos slate should be inserted be- 
tween the stools and the steel work to which 
they are bolted to reduce leakage of heat. All 
other supports for the pipes should provide for 
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free movement, and rollers are generally used. 
Care must be taken, when arranging the ex- 
pansion bends, that they do not in any way in- 
terfere with the free draining of the pipes. U- 
bends should always be fixed perfectly horizon- 
tal, or they will form water pockets. 

When a number of branches are taken out 
of a long pipe, such as the boiler and engine 
branches on a main header, it is not sufficient 
to provide expansion bends in the header. The 
branches must move with the header, and, if 
they are short, or are anchored too close to the 
header, the joints will quickly give out. This 
is frequently the case with the branches to the 
steam separators, as the separators are usually 
fixed close under or very near to the header. 
The engine stop-valve is bound to be a fixed 
point, and, in the writer’s opinion, the whole 
of the pipe work between the engine stop-valve 
and the main header, including the separator, 
should be free to move. 

This has been done by mounting the separa- 
tors upon special stands with ball bearings and 
springs, so that each separator is free to move 
in any direction, either up and down or side- 
ways. In fixing all pipe bends which may 


THE ENGINEERING DIGEST 


have to take up expansions and contractions, 
they should be sprung into place so that, at 
the two extremes of cold and hot, they will 
have moved equally either way from the nat- 
ural shape when at rest. 

In order to minimize the effect of any acci- 
dental stoppage of any part of the pipe work, 
and to give facilities for repairs, it is neces- 
sary to use a number of valves other than 
those immediately on the boilers and engines. 
Valves must be fixed in the main header be- 
tween the various branches, and valves should 
also be fixed at the root of each branch where 
it leaves the header. 

All valve wheels and handles should be so 
placed that they are readily accessible, and all 
valves should be of the ‘“‘full-way’’ type, so 
that there is no restriction to the passage of 
either steam or water. The positions for valves 
require very careful consideration. They 
should never be placed at the bottom of a ris- 
ing pipe such as the one leading from a sep- 
arator to an engine. But if the principles of 
correct drainage which have been suggested 
are carried out the valves cannot well be other- 
wise than in the correct positions. 


PHOSPHOR -BRONZE 


By EDWIN S. SPERRY 


CONDENSED FROM 


The term phosphor-bronze is used to desig- 
nate an alloy of copper, tin, and phosphorus, 
or of copper, tin, lead, and phosphorus. The 
phosphorus is added in small quantities with 
the sole object of reducing the oxide of copper 
that forms during melting. In fact, any phos- 
phorus that is added over and above that re- 
quired for deoxidizing the bronze is actually 
injurious. 

Phosphor-bronze may be made in two ways: 
First, by introducing phosphorus into a mix- 
ture of copper and tin; second, by introducing 
the phosphorus into molten tin and making a 
phosphor-tin. This, in turn, is added to the 
copper and tin mixture as a carrier of the 
phosphorus. 

The introduction of phosphorus into copper 
and tin while melted is open to the objection 
of excessive loss and danger. It is successfully 
done every day, however, but requires experi- 


“THE BRASS WORLD” 


ence and care. The yellow sticks of phos- 
phorus, kept under water to prevent spontan- 
eous ignition, are placed in a bell-shaped ar- 
rangement of graphite called a phosphorizer, 
and the whole is pushed down under the sur- 
face of the molten copper. A violent ebulli- 
tion takes place with much loss of phosphorus 
and danger to the operator. From 20 to 30% 
of the phosphorus burns, and the rest alloys 
with the copper. Tin is now added, if desired, 
or it may be added to the copper before the 
phosphorus is introduced. The result is a 
phosphor-bronze. 

Phosphor-tin is made in the manner pre- 
viously mentioned, except the phosphorus is 
introduced into molten tin. As tin melts at 
a much lower temperature than copper the in- 
troduction of phosphorus is attended with less 
loss and danger. 

The waste of phosphorus in making phos- 
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phor-tin is less than in adding it to copper. It 
usually wastes about 10%, but this loss de- 
pends upon the manner in which the phos- 
phorus is added, and the heat of the tin. It is 
well to keep the heat of the tin as low as pos- 
sible. 

An alloy of tin and phorphorus containing 
5% of phosphorus is usually employed. It is 
stable, and may be melted with very little loss. 
It is the best mixture of tin and phosphorus to 
use. In order to make it about 6 lbs. of phos- 
phorus are introduced into 100 lbs. of tin. The 
loss will reduce the amount which alloys with 
the tin to about 5%. The phosphor-tin is cast 
into small bars so they may be easily broken. 

Making Phosphor-bronze.—As previously 
mentioned, the function of the phosphorus is 
to remove the oxygen that is absorbed when 
the copper melts. The best phosphor-bronze 
contains just enough to do this and no more. 
The determination of the amount necessary to 
reduce the oxide of copper is quite difficult, as 
no two melts of copper oxidize the same. One 
may be heated hotter or longer than another, 
and thus absorb more oxygen. For a good 
melt, however, it has been found that about 
0.05% of phosphorus is sufficient. Frequently 
less will answer, and if more is required the 
copper probably has been “burnt” in melting. 
In making sand castings where scrap is used, 
it is often advisable to add more than enough 
to deoxodize the copper, so that when the scrap 
is melted, the phosphorus will not entirely 
oxidize out. From 0.10 to 0.25% of phos- 
phorus is advisable for this class of work. 

The copper is melted in the usual manner, 
the tin is then added, and lastly the phosphor- 
tin. If lead is used in the mixture, it may be 
added after the tin. The mixture is now stirred 
with a plumbago stirrer, as iron will not 
answer. Phosphorus attacks red-hot iron with 
great eagerness, and a stirrer is soon dissolved. 
When thoroughly mixed the metal is poured 
into castings or ingots. Where strength is the 
chief consideration phosphor-bronze gives far 
better results in sand castings if melted twice. 

Mixtures for Rolling.—Phosphor-bronze mix- 
tures for rolling must never contain over 0.05% 
of phosporous. If they do they will surely 
crack in rolling. From 0.02 to 0.03% is usually 
safer. These mixtures seldom contain lead, 
as it renders the metal brittle and difficult to 
roll. The hardness and strength of the mix- 
ture depend upon the amount of tin that is 
used. When the tin does not exceed 8% the 
metal will roll. But with such a high percent- 
age of tin rolling is quite difficult, and is only 
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used for chain metals or similar strong alloys. 
For ordinary use the in content runs from 3 
to 5%, depending upon the requirements. 

Phosphor-bronze Spring Mixture.—One of 
the principal uses of phosphor-bronze sheet and 
wire is in the form of springs. Inasmuch as it 
does not contain zinc, the springs do not crys- 
tallize in service. Zinc should never be added 
to a phosphor-bronze when a good metal is de- 
sired. It cheapens it, but injures its strength. 
A good mixture for phosphor-bronze springs 
consists of the following: 


Copper rn 95 lbs. 
FTC ³·¹¹²¹lꝛA•ͤ ͤ aan ee eee 414 lbs 
5% phosphor- tin % lb 


While hard this mixture will roll success- 
fully if good copper and tin are used. Less tin 
will give a softer mixture. No matter how 
the tin is changed to meet a requirement the 
phosphor-tin must remain the same. Neither 
increase nor reduce it. 

Sand Castings for Strength.—wWhile phos- 
phor-bronze cannot equal some of the other 
bronzes for strength, its good casting qualities 
render it a satisfactory material to use. It 
is, however, much superior to all gun-metal 
and the well-known 88-10-2 mixture. In order 
to produce strong phosphor-bronze castings, 
however, it is necessary to keep the phosphorus 
low. I have obtained excellent results with a 
phosphorus content of 0.05%. <A larger quan- 
tity reduces the strength in the proportion that 
it is increased. With the 0.05%, however, the 
metal cannot be melted over as many times as 
it can with a greater quantity. , 

For phosphor-bronze castings of the highest 
possible strength the following mixture is ex- 
cellent: 


GGppf ernten P 90 Ibs. 
DIYS asc. ed eta aces Pa ee rer ae 9 lbs. 
5% phosphor-tin ........ 9 1 lb. 


The mixture is made according to this for- 
mula, poured into ingots and then remelted 
and poured into sand castings. The remelt- 
ing increases the strength. For ordinary pur- 
poses, where the utmost strength is not re- 
quired, the second melting may be dispensed 
with. Sand castings made in green-sand molds 
from the previous mixture will give from 40,- 
000 Ibs. to 50,000 Ibs. per square inch tensile 
strength. If more ductility is required the 
amount of tin may be decreased and more will 
render it less ductile. The amount of phos- 
phor-tin should not be changed. 

For ordinary work where a medium strength 
is required, and when the scrap must be used 
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over and over again, the following mixture is 
recommended: 


he, rte me Seb ee 4 90 lbs. 
Ill rare ee bee eS wee Bae 8 lbs. 
5% phosphor- tin 2 lbs. 


The scrap from this mixture may be used 
over and over again with good results. The 
metal casts well, and is stronger than gun- 
metal. In making strong phosphor-bronze the 
best copper and tin should be used, and the 
phosphor-tin must be free from lead. Lake cop- 
per and Straits tin give the best results. 

Bearing Mixtures.—Phosphor-bronze for use 
as bearings must always contain lead (except 
in the case of roll-neck brasses, which should 
contain very little or none at all). It is lead 
that gives the bearing its good anti-frictional 
qualities. The phosphorus prevents the sep- 
aration of the lead. Lead may be present in 
the mixture up to 15%, but the majority of 
makers use less. Tin must be used in the 
mixture with the lead in order to prevent its 
separation. A good general mixture for phos- 
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phor-bronze bearings, and one which the test 
of time has proved to be so, is the following: 


r · / eee ee te . . . 80 Ibs. 
TiN. eai ee ĩ⅛ 8 8 lbs. 
Lead cordoane eS eae Sas 10 lbs 
5% phosphor-tin ............ 2 lbs. 


Points to be Noted.—dZinc should never be 
present in phosphor-bronze. It causes liqua- 
tion and the accompanying formation of tin- 
spots” in a marked degree. These are small, 
hard, white masses in the interior of the cast- 
ing. They are so hard that a file will fre 
quently not touch them. They are really the 
liquation (separation) of an alloy of copper, 
tin, and phosphorus different from the parent 
mixture. The excess of phosphorus in such 
mixtures is the cause of it. 

If a brass founder would keep the content of 
phosphorus down in the mixtures to that pre- 
viously given, and not add any zinc he would 
be able to make phosphor-bronze castings that 
would equal any now produced. These two 
points are really the secret of success. 


NOTES ON REINFORCED CONCRETE WORK 


By H. H. FOX 


To make the best possible reinforced con- 
crete it is necessary: 


1. That the forms should be strongly built, 
smoothly finished, as nearly as possible water- 
tight, and left in place until the concrete is 
self-supporting. 

2. That the reinforcement should be de- 
signed to relieve the concrete of all stresses 
which concrete cannot safely withstand, and 
to be amply protected from fire and weather 
by concrete on all sides; that the reinforce- 
ment should be so securely fixed in place be- 
fore concreting that the concreting will not 
disturb it. 

3. That the concrete should be mixed and 
placed in such a way that the final production 
will be homogeneous and without voids. 

First.—Forms should be built of matched 
and dressed lumber and should be greased to 
make them part easily from the concrete. The 
length of time which should be allowed to 
elapse before removing forms depends upon 
two factors—the weather, and the load to 


*From a paper entitled ‘‘Reinforced Concrete from the 
Contractor's Standpoint,’’ read before the National 
Association of Cement Users, Buffalo, Jan. 24, 1908. 


which the member in question will be sub- 
jected upon removal of the forms. The fact 
that the concrete sets more rapidly the warmer 
the weather needs no elaboration. It is, how- 


‘ever, never out of place to utter a warning 


against taking risks with concrete in cold 
weather. Scratching concrete with a knife 
gives one a rough idea of its strength pro- 
viding one scratches often enough to become 
thoroughly familiar with the behavior of con- 
crete under the knife. In general the nearer 
the load to be sustained approaches the load 
for which the member was designed, the longer 
the forms must remain. Thus the forms for 
an overhanging cornice should remain in place 
longer than the forms for almost any other 
member, because the dead weight of the cor- 
nice is a very large percentage of the total 
weight which it is designed to carry. By sim- 
ilar reasoning, roof forms should remain longer 
than floor forms, floor forms longer than col- 
umn forms, column forms in the top story of a 
building longer than column forms in a lower 
story, and column forms in general longer 
than footing forms. 

It is very important that forms should be 
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so designed that the column forms may be 
removed without in any way disturbing the 
supports of the beams and girders bearing on 
these columns. In this way a defect in a col- 
umn may be detected and remedied before any 
load is brought to bear upon the column. In 
removing beam and girder forms, the posts 
should be removed from only one beam or gir- 
der at a time, and as soon as the form for this 
beam or girder is removed, the posts should 
be immediately replaced. By this procedure, 
danger of failure of concrete through poor 
workmanship is much diminished, as a defect- 
ive member is supported by the members on 
either side of it until the defect may be rem- 
edied. The practice of removing all the posts 
under a floor at the end of a given period— 
one, two or three weeks——without pausing to 
remove the forms one at a time, examine the 
workmanship, and replace the posts, cannot be 
too strongly condemned; both because of the 
possibility of defective workmanship, and be- 
cause the concrete floor, even if not defective, 
may not be strong enough to carry in addition 
to its own weight the weight of the one or 
two floors which may, by the time the forms 
are removed, have been constructed above it. 

There is less danger in taking down column 
forms when the concrete is 36 hours old, and 
floor forms when the concrete is five days old, 
if the posts of each member are removed 
separately, and as soon as possible replaced, 
than there is in knocking out all the posts 
under a large piece of floor in three weeks. 

Stirrups should touch the forms only in two 
points and be, therefore, well protected against 
fire. The stirrups should not be relied upon to 
support the tension bars in place, but hangers 
should be used. As these hangers are of no 
further value after the concrete is in place, the 
fact that they are supported directly on the 
forms, and are thus not fireproofed, is of no 
importance. The middle portion of tension 
bars in beams and girders is thus held in place 
by hangers; the ends are held in place by be- 
ing laced with wire to one another and to the 
vertical reinforcement in the columns. The 
bars in the floor slab are supported off the 
forms as follows: In order to obtain continu- 
ous action over beams every alternate tension 
bar in the floor slab is sprung up where it 
crosses a beam, being supported at the edge 
of each beam by a short piece of band iron 
about 1% ins. narrower than the thickness of 
the floor slab, and bent to an angle of about 
60°, so that it will stand on edge by itself. In 
the middle of each span a bar runs at right 
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angles to the tension bars, on top of the ten- 
sion bars, and is held at any desired distance 
above the floor by staples into the floor cover 
and by the lifting tendency of the tension bars 
which are sprung up over the beams. The 
other tension bars are then raised from the 
floor by lacing them with wire to this central 
bar. 

To insure fireproofing in columns, four sticks 
are used in tamping the concrete columns, and 
these sticks are run down one on each side of 
the column between the hoop or spiral rein- 
forcement and the form, thus insuring an 
amount of fireproofing equal at least to the 
thickness of the stick. The vertical reinforce- 
ment is placed inside the hoop or spiral rein- 
forcement. 

Concrete should not, unless it is absolutely 
necessary, be dumped from a wheelbarrow di- 
rectly against the form, but should be dumped 
on the soft concrete already in place. The 
mortar, flowing more freely than the stone, 
keeps always ahead of the mass, and stones 
falling in this mortar find a perfect bed; where- 
as if a barrowful of concrete is dumped into a 
dry beam the stones may become jammed be- 
tween the forms and the steel and form a 
pocket into which the mortar will not enter. 

In concreting columns it is necessary to pro- 
ceed slowly at the bottom of the column and 
to tamp the first foot with great care. After 
the mortar flushes to the surface over the en- 
tire section of the column, there is little danger 
of voids being left in the part of the column 
above the first foot if a sufficiently wet mixture 
is used. Walls should be similarly handled. 

An exterior column is usually made square 
for architectural reasons. An interior column 
is octagonal, partly for architectural reasons, 
partly to save concrete. This saving is due to 
the fact that in a column reinforced with a 
spiral, the concrete outside the spiral is not 
figured in adding compressive strength to the 
column; and therefore, if this column is square, 
the concrete in its four corners is wasted. 

Two sides of the columns are held together 
by bolts; the two opposite sides, by hardwood 
wedges between the bolt and the form as close 
as possible to the end of the bolt. In some 
cases the sides are made up of narrow strips. 
This is to facilitate the reduction in size of 
the columns from floor to floor. In warm 
weather there is no need of having more col- 
umn forms than one complete set for one 
story, even when work is progressing at the 
rate of a story in five or six days. In a ten- 
story building each column form is then used 
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ten times, once in each story. Each of these 
narrow strips represents the reduction in diam- 
eter of the column from one story to the next. 
The outside and inside of the exterior column 
form are not made up of narrow strips for 
the reason that exterior columns are usually 
the same width from basement to roof. To 
reduce the section of an exterior column, only 
the thickness is reduced. 

In removing forms the column forms are 
first removed. Next, the posts are taken from 
under the girder. The girder bottom then 
drops and the posts are immediately replaced. 
The nails are drawn from the key, which is 
nailéd only to the girder side; the key is 
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knocked out, the posts are taken from under 
the beam, the so-called ‘spreaders’ are 
knocked from under the cover, and the beam 
form comes down in one piece. The girder 
sides, which are beveled at the ends, come out 
easily as does also the cover, which is beveled 
on all four edges. 

In warm weather, with a complete set of 
forms for one story, a speed of construction of 
one story in eight or nine working days may 
be attained. With one complete set of column 
forms and a set and a half of floor forms, a 
speed of a story a week may be attained. The 
size of the building in plan makes very little 
difference. 


SPEED REGULATION OF HIGH-HEAD 
IMPULSE. WATER WHEELS 


By H. S. KNOWLTON 


FROM THE ENGINEERING AND MINING JOURNAL” 


The speed regulation of high pressure im- 
pulse wheels with deflecting nozzles is the 
easiest problem in governor engineering. A 
small regulator developing from 2,500 to 7,000 
ft. Ibs. is powerful enough for the largest units. 
These governors should be of the oil-pressure 
type. Such machines may be wholly self-con- 
tained. The connections between the governor 
and the nozzle are simple and inexpensive, and 
the degree of speed regulation is about the 
same as with a steam engine. The problem of 
getting the best possible speed regulation from 
a high-pressure turbine or an impulse wheel 
with needle valve control at the end of a long 
pipe line is troublesome on account of the fact 
that the inertia of a long column of water can- 
not be changed with sufficient rapidity. A 5-ft. 
pipe line 5,000 feet long, with a maximum in- 
flow of 8 ft. per second, and a head of 400 ft. 
gives theoretically an output of 5,600 HP. The 
actual weight of water in the pipe would be 
over 3,000 tons, which exceeds that of a loaded 
freight train half a mile long. It would be a 
dificult matter to bring such a train from 
rest to a speed of 8 ft. per second, or stop it 
from that speed within a second or two, yet 
this is just what some engineers expect can be 
done with an equivalent water column. 


While it is impossible to determine the ac- 
tual initial rise of pressure caused by a sudden 
closing of the turbine gates, the matter is made 
even more complex by pressure waves, which, 
originating near the gate, travel back and forth 
through the water with the velocity of sound, 
setting the whole mass into vibration like an 
organ pipe. The stress may be greatest near 
the middle, and the need of a relief valve is 
apparent. The valves must move to the re- 
quired position without oscillation in order to 
be effective, and must also open quickly. The 
time of closing must be long compared with the 
vibration pitch of the water column. The lat- 
ter requirement is rather difficult with pipe 
lines several miles long. Special valves are 
now built which will open instantly and con- 
sume several minutes in closing, the speed of 
action being adjustable. 

Though it is possible to prevent excessive 
rise in pressure due to reduction in velocity 
of long water columns, no means has been de- 
vised to produce quick acceleration of the 
water, when, because of sudden increase of 
load, the speed of the turbine begins to fall. 
It may be several seconds before the water ac- 
celerates enough to supply the turbine’s needs. 
Then the speed may be brought back on the 
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other side of normal because of excessive gate 
opening. When the governor is made to act 
without oscillations which will encourage in- 
creased pressure vibration in the water col- 
umn, the speed regulation will be poor if the 
load changes are sudden and large; it is im- 
possible for this to be otherwise, because the 
water column cannot possibly alter the energy 
given to the wheel fast enough, whether the 
gates be in one position or another. The only 
complete remedy for the troubles in speed reg- 
ulation caused by the excessive inertia of a 
water column is some form of by-pass valve 
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The recently issued British Report of the 
Health of the Navy’’ contains an interesting 
memorandum prepared by Staff Surgeon-Gen- 
eral Rees on the subject of Caisson Disease, 
an abstract of which is given herewith. The 
memorandum deals chiefly with the disease so 
far as it affects divers, but is also aplicable 
to all cases where compressed air is used. 

As a diver descends in the water, air is 
pumped to him by means of an air pump, which 
keeps the air pressure in the helmet approxi- 
mately equal to the water pressure at the level 
of the exhaust valve of the helmet. It is sel- 
dom that a caisson worker is subjected to a 
greater pressure of air than 40 lbs., while the 
diver at 35 fathoms is exposed to a pressure of 
93.6 lbs. per square inch. 

A gas in contact with a liquid on which it 
has no chemical action is absorbed by the liquid 
in amounts proportional to the pressure under 
which the gas is at the time. In the lungs the 
air is practically in contact with the blood. In 
a mixture of gases each gas is absorbed by the 
fluid as if it alone were present. Each of the 
gases forming the mixture of atmospheric air, 
viz., oxygen, nitrogen, and carbon dioxide, is 
absorbed in accordance with this law, but the 
oxygen is used up by the tissues, and the ven- 
tilation of the lungs is such that the co, is 
Kept at a fixed percentage, no matter what 
amount is present in the air breathed. The ni- 
trogen is absorbed unaltered, and in an amount 
in direct proportion to the pressure. Dr. Hill 
has shown by experiment that the amount of 
n‘trogen absorbed by the blood under pressure 
conforms to Dalton’s law. So long as the diver 
remains under pressure there is no manifesta- 
tion of the presence of the absorbed gas, but as 
soon as the pressure is released, that is, the 
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directly connected with the water-wheel gates, 
arranged to open as the gates close and thus 
keep the velocity of the column nearly con- 
stant. This involves a frequent waste of water 
equal to that required for the largest load va- 
riations, and cannot well be permitted in many 
installations. The compromise is to sacrifice 
part of the speed regulation for the sake of 
water economy. Frequently such stations are 
connected electrically with others where the 
hydraulic conditions are favorable to good 
speed regulation, which insures the even speed 
of the whole system with good efficiency. 
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gas should begin to bubble off. Fortunately, 
the blood is a sticky albuminous fluid in which 
bubbles do not easily form, and is capable of 
being supersaturated with nitrogen to twice its 
normal amount without the formation of bub- 
bles. It has been found recently that fat can 
take up six times the amount of nitrogen that 
the same weight of blood can absorb. 

The comparative freedom of the diver from 
attacks of the bends” is probably accounted 
fur by the fact that his blood never becomes 
saturated, owing to the limited time he is ex- 
posed to compression. 

The relative immunity of divers to caisson 
disease varies. Dr. Snell has pointed out how 
much more liable the old are than the young 
to illness from this cause. In cases collected 
by him, the percentage ratio of illness at each 
age was as follows: 


Age. Per cent. of illness. 
20-25 10.3 
25-30 24.3 
30-35 20.9 
35-40 22.9 
40-45 26.3 


The increase in the percentage of those at- 
tacked by the disease after the age of 45 is so 
excessive as to make it extremely dangerous to 
employ men who have reached that age. 

The following table, compiled by Mr. A. 
Smith, indicates the influence of bodily habit on 
health: ` 

Spare. Medium. Heavy. 
Men who lost little or 


no time from sickness 25 14 3 
Men taken sick....... 26 22 36 
Men paralyzed ....... 2 3 8 
Men died .......... — — 3 
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These figures suggest the desirablity of elim- 
inating fat men from those exposed to com- 
pressed air, and are in accordance with the 
results to be expected from a scientific study 
of the disease. A man who carries about 
with him a huge reservoir for nitrogen 
as is provided by the abdominal fat, must be 
more liable to the formation of bubbles than 
the thin, spare man. In fatal cases after sud- 
den decompression bubbles have been found in 
the abdominal fat when there were none found 
in other tissues. 

Safety in decompression may be secured by 


two methods: (1) Limiting the time of the ex- 


posure; (2) by bringing the diver up slowly. 
In caisson work it has been found that by lim- 
iting the time of the exposure to the com- 
pressed air, cases of paralysis have been prac- 
tically eliminated. 

Various rates of decompression have been 
suggested. Paul Best recommended a rate of 
twelve minutes for each atmosphere of pres- 
sure; Hiller, Meyer, and Von Schrötter, twenty 
minutes per atmosphere; and Hill and Macleod 
the same rate. The blood, as it leaves the left 
side of the heart, is always saturated with air 
to the existing pressure, and, in the same way, 
will be desaturated to the same pressure. The 
blood leaves the arteries in less than half a 
minute, and in this time bubbles scarcely seem 
to form, so that there will be little risk of their 
actual formation in the arterial blood unless 
ebullition is practically instantaneous. With 
very rapid decompression, however, small bub- 
bles which have passed through the capillaries 
of the lungs may easily increase in size in the 
arteries. 

If we had only to consider the saturation of 
the blood by nitrogen, the problem of safe com- 
pression would be easily solved. The whole 
of the blood passes through the lungs once a 
minute, and as it is at once desaturated to the 
existing pressure, all danger would pass away 
one minute after sudden decompression. 

Unfortunately, the problem is much more 
complex, as the saturation of the tissues has 
to be considered. Experience shows that cases 
of accident are almost non-existent when the 
air pressure is less than 20 lbs. plus, and it 
would seem that this immunity is due to the 
fact that bubbles will not readily form as long 
as the relative diminution of pressure is kept at 
a ratio of 1-2. In coming up from— 

33 ft. to the surface. 
orfrom 99 ft. to 33 ft. 
a 165 ft. to 66 ft. 
231 ft. to 99 ft. 
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there should be no formation of bubbles, and 
that, generally, decompression can be safely 
proceeded with if the difference between the 
relative pressures of the air and ni- 
trogen dissolved in the blood and tis- 
sues is not more than in the propor- 
tion of about 2 to 1. This assumption is 
of great practical importance, as desaturation 
will naturally go on faster the greater the rela- 
tive difference we can establish without undue 
risk. In gradual and equal decompression the 
absolute difference between the air pressure 
and the nitrogen pressure in the tissues neces- 


sarily goes on increasing, and is greatest at the 


end of the process. When we take into con- 
sideration that it is the relative, and not the 
absolute, difference in the nitrogen pressure 
that matters, the unsuitability of uniform de- 
compression becomes more evident. 

Acting on the above consideration, scheme 
of decompression of the diver in stages has 
been drawn up. Many experiments have been 
carried out at the Lister Institute by Dr. Boy- 
cott and Lieut. Damant, R. N., to compare the 
two methods of decompression, and the great 
advantage of the ‘‘stage’’ method has been 
conclusively proved. 

It was found that the time required to de- 
saturate a diver who was completely saturated 
with nitrogen at 41 lbs. pressure (95 ft.) was 
at least 90 minutes. In 30 fathoms, or 80 lbs., 
3% hours would be required. Such a length 
of time is impossible for the diver, so it was 
found necessary to limit the extent of satura- 
tion. A table has been prepared giving a scale 
of times that divers may be allowed to stay in 
deep water. 

Bubbles once formed in any tissue of the 
body are liable to increase in size as long as the 
pressure of nitrogen in that tissue is greater 
than that of the air. This will account for the 
fact that symptoms may go on increasing in 
intensity for two or three hours after decom- 
pression. 

Although Dr. Rees’s memorandum deals 
primarily with caisson disease as affecting deep 
sea divers, the conclusions of the committee, 
which he summarizes, apply in like manner to 
the conditions obtaining in caisson and other 
forms of compressed air working. 

The researches of Drs. Hill, Haldane and 
Greenwood, Lieut. Damant and others have 
completely revolutionized the practice of com- 
pressed air working in the last few years. It 
is now possible to carry out operations under 
air pressures and at depths formerly out of 
the question, provided due precautions and 
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suitable methods of working are adopted. Lieut. 
Damant, the recently appointed British naval 
inspector of diving, has descended to a depth 
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of 210 ft. without detriment to health. This 


depth undoubtedly constitutes a record in div- 
ing work.—‘The Engineer” (London). 


THE DESTRUCTION OF TAR IN GAS 
PRODUCERS 


By H. P. BELL, M. A., F. C. S. 


CON DEN SED FROM “ENGINEERING” 


The manufacture of producer gas was, dur- 
ing the earlier part of its history, essentially 
a process for the economical consumption of 
fuel in heating furnaces or boilers. Under 
these circumstances the use of any consider- 
able purifying plant was not only unnecessary, 
but generally even undesirable, since by con- 
veying the gas direct from the generator to the 
furnace its sensible heat could be turned to 
account. When cheap gas came to be required 
for internal-combustion engines it was found 
convenient to make it from coke or anthracite, 
which, as they yield only comparatively small 
quantities of tar or other residuals, did not 
necessitate the use of any very extensive puri- 
fying plant. With a rapidly increased demand 
for producer gas it became necessary to use a 
cheaper and more accessible fuel than coke or 
anthracite, and since this increased demand 
was to a large extent for power gas, the purifi- 
cation of the gas became a matter of great im- 
portance. 

The advantages of bituminous coal, as com- 
pared with anthracite or coke, in making pro- 
ducer gas, are not, of course, confined to its 
cheapness and the wide area from which it can 
be obtained, for the volatile constituents of 
such coals may also be made a source of advan- 
tage. Those volatile constituents vary consid- 
erably both in quantity and in composition, 
but, generally speaking, the calorific value of 
the gaseous hydrocarbons distilled from bitu- 
minous coal is about 20% of the total calorific 
value of the coal. Owing to the high calorific 
value per cubic foot of this gas, it enriches the 
total gas made from the coal in such a way 
that, while the quantity of heat in the gas pro- 
duced from a given quantity of the coal may be 
no greater than that from a similar quantity 
of coke or anthracite, this heat is carried in a 
smaller volume of gas—a saving of bulk which 


is, in many cases, of some importance. As a 
fact, there should, with suitable plant, be an 
increased economy in gas-making, since the dis- 
tilled gas is produced with proportionately less 
expenditure of heat than the gas from an equiv- 
alent quantity of carbon; and it should be the 
aim of designers of producer-plant for bitumin- 
ous fuel to produce either a richer gas, with 
no decrease in economy, or an increased econ- 
omy, with no loss of calorific value. In any 
case, producer-gas, which first gained a footing 
as a gas made from coke or anthracite, will in 
future have to make its way chiefly as a gas 
made from bituminous fuel. 

Of the troubles which are due to the presence 
of tar in large quantities, one—the caking of 
the fuel—is similar in effect, and has to be 
treated, if at all, in a similar way to the for- 
mation of clinker, which is common to all kinds 
of coal. The distinctive feature of bituminous 
coal is the large quantity of tar which is car- 
ried over with the gas, and this tar must be 
separated from it before the gas can be used 
in internal-combustion engines. The tar fre- 
quently amounts to 4 or 5%, and may be as 
high as 15% of the coal. To effect the separa- 
tion rather bulky and expensive plant is re- 
quired; and it is only in cases where gas is pro- 
duced in very large quantities that any satis- 
factory return can be got from tar. Besides 
the cost of the space which is occupied by the 
recovery plant, and of the labor which is re- 
quired in connection with it, the recovery of 
residuals involves the introduction into engi- 
neering works of a new and quite foreign trade, 
for a plant of this class is in many cases essen- 
tially a chemical plant, yielding eee 
as a by-product. 

There are two practicable methods by which 
tar may be destroyed; complete combustion 
with air, and decomposition at a high tempera- 
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ture. In the first case, that of complete com- 
bustion, the products—carbonic acid and water 
vapor—must, for the sake of economy, be re- 
duced to carbon monoxide and hydrogen by 
passing them over hot coke. (The word “coke,” 
in discussing matters of this kind, must be 
used in its widest sense, meaning the carbon- 
aceous residue from the distillation of any kind 
of bituminous coal. It may be a sandy sub- 
stance without cohesion, and it may contain 
more ash than carbon; it practically always 
contains appreciable quantities of bituminous 
substances.) In the second case the tarry va- 
pors are passed directly over hot coke, or 
through heated regenerators, and are thereby 
broken up into, on the one hand, gases such as 
marsh gas, ethylene, etc., with carbon mon- 
oxide and hydrogen; on the other hand, into 
heavy hydrocarbons and carbon. The heavy 
hydrocarbons are for the most part burnt with 
the coke, so that the general statement is ap- 
proximately true, that the tarry vapors are de- 
composed into fixed gases and carbon. 

In favor of the first method it has been 
urged, on the one hand, that it is only by com- 
bustion that the tar can be completely de- 
stroyed, but this involves the separation of the 
whole of the tarry vapors, which is hardly pos- 
sible, since even gas made from coke contains 
tar. On the other hand, this method must re- 
sult in impoverishing the producer gas, since 
the volatile gases of the coal are burnt with 
the tarry vapors; so that with a really efficient 
plant working on this principle the final gas 
will consist only of carbon monoxide, hydrogen, 
and nitrogen, just as if the gas were made 
from entirely non-bituminous fuel. This method 
then, while it may go far towards overcoming 
the defects, takes no advantage of the merits 
of bituminous fuel. The second method pre- 
serves most of the valuable distilled gases, and 
consequently yields a richer gas, even if the 
destruction of tar is less perfect. In any case 
complete destruction of tar is hardly practic- 
able even under experimental conditions; some 
kind of cleaning plant will always be required 
—at any rate, if the gas is to be used in inter- 
nal-combustion engines, and the most that can 
be looked for is a reduction of this plant to 
the smallest possible dimensions. 

In both methods the gases or vapors are 
passed through hot coke, and it is therefore 
necessary to provide for the maintenance of a 
temperature high enough to effect the required 
chemical actions, and of a column of coke long 
enough to make these actions complete. If, as 
is usually the case, the temperature is main- 
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tained by mixing air with the gases as they 
pass through the coke, some combustion of the 
gases with the air will occur; the desired re- 
duction will only go as far as a point of equilib- 
rium, depending on the proportion of air pres- 
ent, and the resulting gas will contain more or 
less carbonic acid and water vapor due to this 
combustion. It is therefore desirable to keep 
as low as possible the quantity of air which is 
allowed to come in contact with the hot gases. 

To avoid the use of two kinds of fuel, it is 
clearly advantageous to use, for the reduction 
of the tar, the coke which is made in the pro- 
ducer by distillation of bituminous coal; and it 
is desirable to avoid any transference of this 
coke from one part to another of the plant, on 
account, not only of the labor, but of the loss 
of heat which is involved. 

The complete distillation of the bituminous 
matter from coal is a process which requires 
the application of a high temperature—800° 
C. (1,470° F.) and upwards—for a consider- 
able time. The time which is available for dis- 
tillation in a gas-producer is that which elapses 
after the introduction of fresh fuel before it 
enters the zone of combustion; and in nearly 
all the single-chamber producers which have 
been described, it is evident that, when the fuel 
has settled down to the neighborhood of the 
gas-outlet, or to a place in which it is in direct 
communication with the gas-outlet, any tarry 
vapors distilled from it will pass off with the 
gas without any chance of destruction. The 
use of a second chamber seems, therefore, in- 
dispensable for complete tar destruction. As, 
however, coke of any kind always yields more 
or less tar, the production of an absolutely tar- 
free gas would involve the use in the second 
chamber of entirely non-bituminous carbon, to 
which the nearest practicable approach would 
be got by using wood charcoal. 

Further, since distillation is continued into 
the zone of combustion, where gasification of 
carbon goes on, the combustion of the tarry 
distillates involves the combustion of a large 
part, if not the whole, of the gases with which 
they are mixed; indeed, the production of really 
tar-free combustible gas requires the combus- 
tion of the whole of the gases from a generator 
followed by the reduction of the products of 
combustion. This means that the whole of the 
heat of the fuel must be made sensible in the 
producer, and the loss of heat from any ap- 
paratus increases with the quantity of sensible 
heat which is produced in it. 

It may be conceded that the method of de- 
composition without combustion cannot effect 
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the destruction of the whole of the tar from 
bituminous coal; it seems evident from what 
has already been said that such complete de- 
struction is very difficult even by the method 
of combustion, and it is practically certain that 
really complete destruction has never been 
achieved with any kind of producer-plant. The 
tar may be so reduced in quantity that only a 
8mall purifying plant need be used, but there 
is little doubt that in some cases too small 
a purifying plant is provided. A considerable 
length of gas main is not quite inefficient as a 
purifying apparatus, and it sometimes has to 
serve this purpose. The tar-destroying ef- 
ficiency of a producer plant must, therefore, be 
judged by testing the gas as it leaves the plant, 
not at the engines, which may be some distance 
away. It is obvious that, if the combustion of 
the distillates is incomplete, it will be confined 
to the fixed gases, which are the most useful, 
and the lighter hydrocarbons, which are the 
least objectionable of the distillates; the heav- 
iest hydrocarbons, the presence of which is the 
most serious drawback to the use of producer 
gas, will be the last to be burnt. 

The method of simple decomposition of tar 
has the advantage which must be set off 
against any deficiences in tar-destruction, that 
the gaseous hydrocarbons, which are distilled 
from bituminous coal, are not destroyed, and 
that their quantity is actually increased by the 
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addition of similar compounds resulting from 
the decomposition of the tar. Besides this, the 
proportion of nitrogen in the gas can be kept to 
lower limits, owing to the fact that no air is 
used for secondary combustion, and the gener- 
ation of sensible heat need be no greater than 
is necessary for the chemical actions which 
have to take place in the producer, and for the 
inevitable losses by radiation and conduction. 

It is quite likely that no type of pro- 
ducer can be devised which will be the most 
suitable for all purposes, and the same may 
be true of methods of tar-destruction. For 
purposes, however, for which freedom from tar 
is important, calorific value is usually also im- 
portant, and for all heating purposes gaseous 
hydrocarbons are as suitable as any other gas. 
It has been said that poor gas is better adapted 
than rich gas for use in internal-combustion 
engines, because it is more capable of stand- 
ing high compression without premature ex- 
plosion. As a general statement this is not 
true, though it is true if enrichment of the 
gas can only be carried out by the addition of 
hydrogen. Explosion engines require a gas 
with a high flame temperature, for which a 
high calorific value is necessary, and producer 
gas enriched by the addition of hydrocarbon 
distilled from coal is quite capable of stand- 
ing high compression without premature ex- 
plosion. 


THE INFLUENCE. OF GYPSUM AND CHLOR- 
IDE OF CALCIUM ON THE SETTING 
OF PORTLAND CEMENT 


By R. C. CARPENTER 


CONDENSED FROM CONCRETE AND CONSTRUCTIONAL ENGINEERING.“ 


Portland cement when mixed with water has 
two important properties pertaining to the 
hardening process. The one that marks the 
preliminary process during which the mortar 
becomes pasty and brittle is termed the set- 
ting’’; the other, which is slow, long-continued 
and permanent, the ‘“‘hardening.” The ‘‘set- 
ting“ is thought to be due to the formation of 
a saturated solution of alumina compounds, as 
aluminate of lime and similar compounds, 
from which crystals are deposited. The hard- 
-ening process which takes place later is largely 


due to the formation of crystals of silica com- 
rounds, as trisilicate of lime, which are inter- 
luced with crystals of other compositions. 

In many instances the setting, which is the 
initial process of hardening, takes place so 
rapidly as to present practice! difficulties in 
the proper gaging and use of the cement. To 
overcome these difficulties it has been custom- 
ary to mix with the cement some material 
which would retard the formation of the crys- 
tals of aluminate of lime and similar com- 
pounds, and thus regulate the time of setting. 
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For this purpose, gypsum (sulphate of lime, 
CaSO,) has been principally used. The effect 
of adding gypsum is only temporary, provided 
the cement is exposed to the air, and for that 
reason other materials have been sought for. 
The present article gives a brief description of 
some experiments recently made in the Me- 
chanical Laboratory at Cornell University by 
Walter H. Kniskern and William L. Gass, for 
the purpose of determining the regulating 
power on the setting of cement of gypsum and 
chloride of calcium (CaCl,). 

For the purposes of the experiment, one of 
the large Portland cement works supplied us 
with clinker which had not been treated, and 
which, in its normal condition, made a re- 
markably quick-setting cement. This clinker 
was ground in a pebble mill owned by the Lab- 
oratory, under conditions which permitted the 
addition of the various materials to be tested. 

The following shows in tabular form the re- 
sults of adding different amounts of gypsum, 
the gypsum being proportioned by weight, as 
indicated in the first column of the table. In 
these experiments the time of initial set is 
taken as the time when a pat of the cement 
made by mixing with the percentage of water 
shown would bear a rod with diameter of ?/,, 
in., carrying a weight of K lb. The time of 
final set is taken as that time which has 
elapsed since mixing, when the pat will bear a 
rod ½ in. in diameter, carrying a weight of 
1 lb. This method of determining the set 
depends to some extent on the judgment of the 
operator, naturally giving results which are 
somewhat irregular, although sufficiently accu- 
rate for purposes of comparison. 

The following table shows the retardation 
of the set due to using different quantities of 
gypsum: 


Initial Final 
PerCent. Per Cent. Set Set 
CaSO, Water. Min. Min. 
0.0 29.8 2.0 52 
0.5 27.6 6 87 
1.5 22.1 80 157 
2.0 22.1 24 114 
2.5 23.7 29 79 
3.0 22.1 30 69 
3.5 22:1 = 27 72 
4.0 24.2 28 45 
4.5 25.4 22 40 
5.0 25.4 27 59 
5.5 25.4 20 78 
6.0 24.2 19 37 
6.5 235.7 22 40 
7.0 25.4 18 59 
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The results of the trials with gypsum show 
that 144% produces the maximum effect in re- 
tarding the set, and that for the special sam- 
ples tested no beneficial results were obtained 
by the use of a large amount. 

Although the experiments above show that 
a maximum retarding effect was produced by 
the sulphate of lime when less than 2% was 
ground with the clinker, it is quite certain 
from previous experiments that, with Portland 
cement of different composition, or having 
been burned differently, more gypsum would 
have been required for maximum effect. 

As showing the temporary effect of gypsum 
in regulating the set, the following experi- 
ments are quoted from Candlot when cement 
is mixed with fresh water: 


INFLUENCE OF TIME ON THE SET OF 


CEMENTS MIXED WITH SULPHATE OF 
LIME (GYPSUM). 


Per cent. 

of Gyp- Initial Final 
sum. Timeon Trial. H. M. H. M. 
3 Day of Mixture... 1 0 7 0 
3 4 days after 0 5 2 15 
3 7 days after 0 5 0 20 
3 11 days after 0 8 0 30 
3 15 days after 0 5 0 30 
3 19 days after 0 7 0 35 
3 24 days after 0 5 0 25 
3 32 days after 0 10 0 30 
3 41 days after 0 45 5 30 
2 Day of Mixture... 5 0 19 0 
2 12 days after 4 40 14 0 
2 21 days after 0 18 0 50 
1 Day of Mixture... 5 30 8 30 
1 8 days after 0 18 2 30 
1 15 days after 0 11 0 20 
1 Day of Mixture... 6 0 9 30 
1 8 days after 4 30 8 0 
1 15 days after 0 15 0 30 
1 30 days after..... 0 0 7 00 


The above tests were made when the ce- 
ment was exposed to the action of the air. 

Candlot kept the cement mixed with 2% of 
gypsum, in a very close bin, with the follow- 


ing results: Time of set 


Initial Final 
H. M. H. M. 
Day of mixture.......... 3 0 6 25 
After one month.......... 2 50 5 0 
H. M. H. M. 
After two months......... 1 30 7 0 
After five montags. . 0 10 0 18 


The addition of small quantities of sulphate 
of lime increases the strength, except when 
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the cement is immersed in sea-water and the 
proportion of sulphate is greater than 2%, in 
which case the briquettes soon show traces of 
alteration, and in time completely disinte- 
grate. 

The experiments quoted are conclusive in 
showing that there is little or no advantage 
gained in adding more sulphate of lime than 
2%, and I believe that it would not be an un- 
reasonable requirement in specifications to 
call for such a limitation. 

Experiments made by Candlot and verified 
in the Mechanical Laboratory of Sibley Col- 
lege, Cornell University, indicate that an ad- 


dition of 2 to 4% of slacked lime or hydrate . 


of lime added to a cement containing a small 
percentage of gypsum, which has through the 
influence of time lost its effect in retarding 
the cement, will restore the slow-setting prop- 


erties. * 
A Time of set — 


Initial Final 

H. M. . M. 

*Cement containing 2% of gypsum 0 2 2 30 
Same cement to which has been 

added 2% of lime............00- 6 0 10 O 

Cement containing 1% of gypsum. 0 10 0 20 

Same cement with 2% of lime added 1 0 8 O 
Test made in Sibley College Lab- 

oratory of sample. 

Containing 25% of sulphate O 12 O 15 
Same cement with 5% of lime hy- 

Grate adde cesses 2 0 5 0 


From 2 to 5% of lime hydrate will be found 
useful for retarding the. setting of cement to 
which gypsum has been added, but which has 
lost the effect. The additional lime does not 
detract from the strength, as, in the case of 
the last-named cement, its initial strength, 
neat, was as follows:—24 hours, 360 lbs.; 1 
week, 757 lbs.; 1 month, 871 lbs. 

The addition of hydrate of lime without 
the addition of the sulphate of lime seems to 
have little or no effect on the time of setting, 
as shown by experiments made by Kniskern 
and Gass. 


INFLUENCE OF CHLORIDE OF CALCIUM 
IN THE SETTING AND HARDENING OF 
PORTLAND CEMENT MORTARS. 


The investigations of E. Candlot as recorded 
in his work on Ciments et Chaux Hydrau- 
liques,” show that when Portland cement is 
gaged with a feeble solution of chloride of 
calcium, it has the effect of greatly retarding 
the time of setting; but when the Portland 
cement is gaged with a concentrated solu- 
tion of chloride of calcium—as, for instance, 
100 to 400 grammes per litre—it acts in a 
contrary manner, and tends to increase the 
rapidity of setting. Candlot gives the follow- 
ing table as showing the results of his experi- 
ments: 
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TIME OF SETTING NEAT CEMENT. 

Solution of CaCl. (1) (2) (3) (4) 
Gr, per Litre H. M. H. M. H. M. H. M. 
3 O oD: 15... 80. 1 34 

5 0 8 10 0.... 12 0. 2 0 
111 8 18. 10 0....14 0 5 50 
20 1 0 . 12 0. . 10 30. 8 O 

40 4 35 8 0. 6 30 8 35 
70 3 20 6 0. 40. 6 0 
100 0 3 020. O 30. 3 30 
20) . 0 8 0 9. 0 5. 0 25 
300 . 0 2 O 8. 03. 0 5 


Candlot explains the action of the chloride 
of calcium by showing that a feeble solution 
of chloride of calcium tends to retard the so- 
lution of those alumina salts which, On crys- 
tallizing, cause the material to set. The feeble 
solutions have no appreciable influence on ce- 
ments which do not contain alumina. In 
case the concentrated solution of chloride of 
calcium is used for gaging, the aluminate of 
lime is attacked very energetically, which thus 
causes a very rapid set, as indicated by the 
experiments given above. 

Candlot has also pointed out that a con- 
centrated solution of chloride of calcium tends 
to harden Portland cement very rapidly, and 
causes the tensile strength to reach a maxi- 
mum quickly, the cement made in that way at 
the end of the year being good and sound. 

Messrs. Kniskern and Gass, in the Sibley 
Laboratory, ground different percentages of 
chloride of calcium with cement clinker, and 
afterwards made pats, using in each case sim- 
ply enough water to give the material its nor- 
mal consistency for this purpose. Their re- 
sults show that the chloride of calcium had 
great effect in retarding the time of setting, 
and exerted the greatest effect when about 
one-half of 1% by weight of the chloride of 
calcium was employed. On account of the 
water required, 1% of the chloride of calcium 
would correspond approximately to gaging 
with a solution of 30 grammes per litre in the 
previous experiments quoted: 


CaCl, GROUND DRY WITH THE CLINKER. 


Per Cent. Per Cent. 

of CaCl, of Water Initial Set. Final Set. 
0.0 29.8 2.0m..... 52m. 
0.5 34.1 115 274 
1.0 29.8 160 272 
1.5 26.4 167 234 
2.0 2 5.4 127 212 
2.5 26.4 .... 103 180 
3.0 26.4 .... 45 182 
3.5 26.4 .... 97 185 
4.5 28.6 .... 63 150 
5.0 29.8 scesa T3 .... 160 
5.5 29.8 .... 76 wee. 84 
6.0 29.8 .... 68 145 
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The experiments quoted indicate that chlo- 
ride of calcium added in small percentages, 
either to the ground clinker as a powder or 
mixed with the water for gaging, has an im- 
portant effect in extending the time of setting 
of Portland cement, and, so far as the inves- 
tigations which are accessible show, it does 
not have any detrimental effect on the perma- 
nent strength and hardness. 

Chloride of calcium is a deliquescent mate- 
rial which rapidly absorbs moisture, and it is 
possible that if ground dry with the Portland 
cement clinker, even to the amount of %%, 
it would cause the material to gather damp- 
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ness, and thus have a bad effect. The chloride 
of calcium solution ‘can be added readily by 
adding it to the water used in gaging, since 
it dissolves with extreme rapidity. The ex- 
periments indicate that the set can be con- 
trolled by using less than %%, which would 
be something less than two pounds to the 
barrel of Portland cement. Investigations are 
still necessary for determining whether the 
effect of chloride of calcium added to the ce- 
ment before grinding is permanent in its ef- 
fects, and whether, if ground with the ce- 
ment clinker, it would exert any detrimental 
effect. 


ECONOMIZERS 


By W. W. MELVILLE, M. I. M. E. 


CONDENSED FROM “PUBLIC WORKS” 


One of the vital principles relating to the 
economical generation of steam is that of ap- 
propriating every available unit of heat. 

Seventeen boiler tests made by Messrs. Don- 
kin & Kennedy show that the waste heat pass- 
ing to the chimney, where no economizers are 
used, ranges from 9.4% to 31.8%, or an aver- 
age of 20.3% of the total heat of combustion. 

Furnace temperatures range from 2,500° to 
3,000° F., depending upon the amount of air 
admitted. The gases reach the boiler heating 
surfaces at 2,000° F., and are rapidly cooled 
while passing over them. 
heating surfaces reduce the gases to tempera- 
tures varying between 530° and 670° F., or 
an average of 600° F. 

Assuming the coal to yield 13,500 heat units 
per pound, and that 24 lbs. of air are admitted 
for each potind consumed, 25 lbs. of gas will 
result. Each degree of temperature through 
which the 25 lbs. of gas are raised requires 
about 5.7 heat units. The number of heat 
units in flue gases having 600° F., the atmo- 
spheric temperature being 40° F., will be 
(600—40) x 5.7 = 3,192, or 23% of the total 
heat produced. 

It is manifest that in this direction ample 
opportunity is provided for increasing boiler 
efficiency. ; 

This loss can be diminished, either by in- 
creasing the boiler heating surface or by re- 
sorting to stage heating, by introducing one or 
more separate heaters. Boiler heating surface 


In practice, boiler. 


is too expensive to extend further than com- 
patible with reducing the gases to 500° or 
600° F., beyond which the expense, together 
with the losses due to radiation and conduc- 
tion, exceed the saying effected. This will be 
readily realized from the fact that while heat 
transference through boiler plates is directly 
proportional to the difference in temperature 
between the water within and the gases with- 
out the boiler, the heat losses from the boiler 
are also proportioned to the extent of its sur- 
face. The transference of heat to the water di- 
minishes with the falling temperature in the 
gases, and where there is only a slight differ. 
ence between the temperature of the water 
within and the gases without the boiler, as in 
high pressures, the limit is soon reached, and 
inefficiency follows. 

By receiving feed water at ebullition tem- 
perature the boiler exercises its proper func- 
tion of a steam generator, instead of being 
compelled to fulfil the double part of water- 
heater and steam-raiser. The gain in such 
circumstances is due to the greatly accelerated 
passage of heat when evaporating: about two 
times as much, indeed, as when only heating. 

No one willingly feeds a boiler with cold 
water if exhaust steam or flue gases, or both, 
are available. Apart from its economical as- 
pect, cold feeding produces undesirable strains 
upon the plates or tubes where contact takes 
place. 

Feed-heating by exhaust steam, while good 
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as far as it goes, soon reaches its limit, since, 
to prevent back pressure, the steam must be 
exhausted into the atmosphere, and, in the 
open air, water and steam can only be heated 
to 212° F. In practice, feed water from ex- 
haust steam heaters seldom exceeds 200° F. 
Exhaust steam may also be used more profit- 
ably where general heating is necessary, or 
where certain manufacturing processes render 
it utilizable. To heat feed water by this 
means alone is to participate in part only, and 
a small part, of the available opportunity to 
economize, since the 23% of the total heat in 
the coal contained in the flue gases passing to 
the chimney remains unreclaimed. 

The recovery of this heat by suitable appa- 
ratus, and its application to useful purposes 
is clear gain, since the energy is otherwise 
wasted in the open air. 

Where only non-condensing engines are per- 
missible, and no other use can be found for the 
exhaust steam, a preliminary, or first stage, 
heater may be employed, water being deliv- 
ered from it to the economizer, or second-stage 
heater, at 200° F., from which, in turn, water 
at 300° or 330° F. may be supplied to the 
boilers, the number of pipes in the economizer 
being proportionately less than if required 
alone to raise water from atmospheric temper- 
ature. 

As described already, the number of heat 
units in 25 lbs. of flue gas at 600° F. obtained 
from the combustion of 1 1b. of coal is 3,192. 
When reduced to 300° F., the temperature 
consistent with normal chimney draft, the heat 
units given up will be (3,192 ＋ 2 =) 1,596 per 
pound of coal burned, or (1,596 13,500 =) 
12% of the total heat developed by the com- 
bustion of 1 Ib. of coal. 

If water enters at atmospheric temperature, 
the whole of the heat extracted from the flue 
gases will be appropriated by it; but if taken 
from the hot well, or heated by exhaust steam, 
the heat appropriated will be less than is re- 
coverable from the flue gases. 

Assuming the boiler evaporation to be 8 lbs. 
of water per pound of coal burned, the heat 
units required to raise water from 40° F. or 
atmospheric temperature to 280° F. will be 
(241) 8 = 1,928; but to raise from 100° to 
280° F., the heat units required will only be 
(181) 8 = 1,448. 

Boilers having 68% efficiency, and flred with 
coal containing 13,500 heat units, will trans- 
fer (13,500) 0.68 = 9,180 heat units to the 
water for each pound of coal consumed: The 
combined efficiency of such a boiler, and the 
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economizer described, will be 68 + 12 = 80%, 
and if all the heat extracted from the gases is 
appropriated by the feed water, the steaming 
capacity of the boiler will be increased by 
(1,596 + 8,040 S) 17.3 8%. 

Feeding with water at atmospheric tempera- 
ture reduces the flue gases to a very low de- 
gree, and may affect the normal chimney draft. 
It also involves risk of sweating and corrosion 
on the economizer pipes. By feeding with 
water at, say, 90° F., both difficulties are 
avoided. Where this is impossible, special 
provision is made on the economizer whereby 
the sweating or corrosion is located to two or 


three sections at the feed-water inlet end of 


the economizer, the remaining part being pro- 
tected by the preliminary heating thus af- 
fected. 

To raise the 25 lbs. of flue gas produced by 
the combustion on 1 Ib. of coal under the con- 
ditions described to the top of a chimney 100 
ft. high, assuming a factor of 1.25 for friction 
losses (25 x 100 x 1.25 =) 3,125 Ibs. are re- 
quired; 2,500 lbs. towards this is performed 
by the descending column of cold air outside 
the chimney, leaving (3,125 — 2,500 =) 625 
ft.-lbs. unprovided. If this work is done me- 
chanically by a steam boiler, direct geared en- 
gine and fan, having 4% resultant efficiency, 
inclusive of friction losses in the combined ap- 
paratus, the foot-pounds developed as heat by 
coal combustion will be (625 — 0.04 =) 15,- 
625, which, since 778 ft.-lbs. represent 1 heat 
unit, equal (15,625 — 778 =) 20.1 heat units 
per pound of coal consumed, or (20 + 1,596 =) 
1.25% of the heat units appropriated by the 
economizer in reducing the flue gases from 
600° to 300° F. 

Records taken show the importance of pre- 
venting the accumulation of soot, which is a 
notorious non-conductor of heat, upon the 
pipes. An economizer worked continuously for 
seven weeks, with scraper gearing at rest, ac- 
cumulated a coating of soot and ashes ½ in. 
thick. A week’s record of feed-water tem- 
perature taken while in this condition, when 
compared with records taken from the same 
economizer with scrapers continuously work- 
ing, showed a drop of 65° F. in the tempera- 
ture of the water delivered. A further ex- 
periment made, whereby the same economizer, 
after the cleaning of the pipe surface, worked 
continuously for one week with the scraper 
gearing again at rest, showed 53° F. drop in 
the temperature of the water delivered. The 
adverse influence of soot, and the necessity for 
cleaning the pipe surface by frequent, if not 
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continuous, use of scrapers, is clearly shown. 
The advantages attending the installing of 
an economizer may be enumerated as follows: 
(1) Heating the feed water for steam boilers 
to higher temperatures than is obtainable by 
other means; (2) increasing the efficiency of 
the boilers by considerable additions to heat- 
ing surfaces; (3) utilizing heat in a practical 
way from flue gases otherwise escaping to the 
open air in waste; (4) clarifying the feed wa- 
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ter by slow circulation and high temperature, 
depositing the sediment into the bottom heat- 
ers, from which it can be readily blown out; 
(5) providing a large reserve supply of feed 
water at evaporating temperature for deliv- 
ery to the boilers; (6) prolonging the life of 
the boiler by providing it with hot feed water, 
thus preventing the expansion and contraction 
incidental to feeding with cold water; and (7) 
saving of 10 to 20% in fuel. 


THE WEATHERING OF COAL” 


By S. W. PARR and N. D. HAMILTON 


. Judging from the opinions of practical en- 
gineers and scientists, the present methods of 
coal storage without doubt often result in much 
loss from fires of spontaneous origin and more 
or less loss by a deterioration in fuel value of 
the coal itself. The leading factors entering 
into the cause of these losses have been pointed 
out as being: (1) the kind of coal as to its 
volatile combustible contents; (2) the presence 
of occluded inflammable gases in the coal both 
before and after mining; (3) the presence of 
pyrites or other sulphur compounds; (4) the 
size of the coal; (5) the presence of moisture; 
(6) the temperature; and (7) the accessibility 
of oxygen to the coal. 

From the evidence at hand there seems to 
be very little doubt that the coals of the lig- 
nitic, bituminous and semi-bituminous charac- 
ter with their relatively high amounts of vola- 
tile combustible matter have a much greater 
tendency to weather than the anthracites 
where the volatile matter is low. There is 
considerable evidence that methane and other 
inflammable gases formed during the decom- 
position of vegetable matter which produces 
the coal are contained in the crevices of the 
coal as it lies in the earth, and are liberated 
both during and after mining. This exudation 
of inflammable gaseous matter may be a prime 
element in mine explosions, and its continu- 
ance after storage may be a large factor in the 
deterioration processes. l 

Opinions differ as to just what part sulphur 
compounds, the most important of which is 
pyrites, play in the deterioration of coal. Some 


*From Bulletin No. 17, University of Illinois, Engineer- 
ing Experiment Station, Urbana, III 


assign the leading part in cases of spontaneous 
ignition to pyrites, while others think that its 
action in this connection is of only minor im- 
portance and that absorbed oxygen has most 
to do with this phenomenon. Observations on 
the effect of the air upon pyrites, however, 
seem to have pretty generally established the 
notion that pyritic oxidation tends to raise the 
temperature of the coal as well as to increase 
the tendency of the coal to break up, and that 
this oxidizing action is quite appreciably in- 
creased by the presence of moisture. 

That slack is much more liable to spontane- 
ous ignition and the deteriorating influence of 
weathering agents seems to be the general opin- 
ion. Having more surface the finer particles 
absorb oxygen much more rapidly and this 
rapidity of absorption causes an increase in 
temperature which in turn produces better con- 
ditions for absorption and chemical action be- 
tween the carbon, hydrogen and pyrites of the 
coal and the absorbed oxygen. It would seem 
that the finer coal would hold the moisture 
longer, resulting in a greater use being made 
of its catalytic qualities. 

It is thought by some authorities that the 
only part moisture plays in the deterioration 
of coal is to materially assist the pyritic oxida- 
tion or by alternate freezing and thawing in 
the crevices of the coal to expose more surface 
to weathering agents. There are many, how- 
ever, who believe that aside from increasing 


the oxidation of pyrites, water has to do with 


other chemical activities, which result in the 
decomposition of the coal. These believe that 
oxidation of the carbon and hydrogen of the 
coal is hastened by the action of the water 
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present. This latter view seems to be based 
on the fact that moisture has seemingly, in 
some instances, greatly increased the deteriora- 
tion of practically non-pyritic coal. 

That an increase of temperature has much 
to do with increasing the activity of the other 
deteriorating agents is the general belief. This 
rise of temperature, whether coming from out- 
side sources or physical or chemical action with- 
in the coal, tends to accelerate the absorption 
of oxygen and thereby increases the oxidation 
going On and also evaporates the gases which 
may still be occluded in the coal. Thus heat 
assists im decreasing the fuel value of the 
coaland at the same time increases its liability 
toignition. That the exclusion of oxygen from 
coal will decrease its loss in heating value is a 
growing belief. ; 

From the evidence at hand, therefore, it 
would seem that not only do observers differ 
widely as to the causes and extent of weather- 
ing, but no very exact study of the problem has 
been made in all of its phases on which could 
be based very much either of theory or fact 
concerning the deterioration of coal in storage. 


EXPERIMENTAL WORK. 


In the present studies no attempt has been 
made to include all types of bituminous coals, 
but only those of the Illinois field. 

There were nine initial samples taken of 
approximately 100 pounds, respectively. The 
coal was of small lump or nut size and each 
sample was subdivided in order to subject the 
same kind of coal to various conditions. These 
conditions were to be continued through nine 
months, and in general were: 


391 


(a) Outdoor exposure; (b) exposure to a 
dry atmosphere at a somewhat elevated tem- 
perature, ranging between 85° and 120° F.; 


(c) under the same conditions as (b), so far 


as temperature was concerned, but to be 
drenched with water two or three times per 
week; (d) submerged in ordinary water at a 
temperature approximately 70°. 

The periods for examination were divided as 
nearly as the work would permit into 

1. The initial analysis of the fresh coal. 

2. After exposure for five months. 

3. After exposure for seven months. 

4. After exposure for nine months. 

SUMMARY OF RESULTS OBTAINED. 

(a) Submerged coal does not lose apprecia- 
bly in heat value. 

(b) Outdoor exposure results in a loss of 
heating value varying from 2 to 10 per cent. 

(c) Dry storage has no advantage over stor- 
age in the open, except with high sulphur coals, 
where the disintegrating effect of sulphur in 
the process of oxidation facilitates the escape 
of hydrocarbons or the oxidation of the same. 

(d) In most cases the losses in storage ap- 
pear to be practically complete at the end of 
five months. From the seventh to the ninth 
month, the loss is inappreciable. 

(e) The results obtained in small samples 
are to be considered as an index of the changes 
affecting large masses in kind rather than in 
degree, but since the losses here shown are not 
beyond what seems to conform in a general 
way to the experience of users of coal from 
large storage heaps, it may not be without 
value as an indication of weathering effects in 
actual practice. 


AEROPLANE. DESIGN 


FROM “ENGINEERING” 


In the course of the discussion on a paper on 
Aerial Navigation,” recently read before the 
Junior Institution of Engineers, Captain Fer- 
ber, of the French Military School of Aero- 
nautics, gave certain formulas as being ade- 
quate for the design of any type of aeroplane. 
The resistance of the air could be obtained 
from the equation 

P = 2 K S V sin 6, 
where b was the angle of impact, S the area of 
the surface in Square metres, V the velocity in 
metres per second, and K a constant. P would 


then be the pressure in kilograms. As 0 was 
difficult to measure, the expression 
P = K'S V2 

might be used, and would be near enough for 
practical purposes if K?! were taken as = 0.06. 
It will be noticed, as Captain Ferber pointed 
out, that this gave results about eight times 
more favorable than those in the generally ac- 
cepted table of Herbert Spencer; and thus, con- 
trary to general belief, an aeroplane could be 
made to fly fairly easily. 

It seems generally accepted that, with aero- 
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planes as at present constructed, the total area 
in square feet should be about half the total 
weight of machine and load in pounds; or, in 
other words, that 2 Ibs. may be supported per 
square foot of area. This ratio was given by 
Mr. Herbert Chatley, in his paper above re- 
ferred to, and he illustrated it by quoting ex- 
amples of successful machines. Farman’s ma- 
chine, if the figures published are correct, has 
a net weight of 1,100 lbs., and an area of about 
690 sq. ft., so that, with a man on board, the 
ratio of weight to area would be about 1.6. 
The comparison of these proportions with those 
that obtain in the case of flying creatures is 
probably of more interest than practical value, 
as the proportional wing area of the sparrow 
is twice that of the pigeon, while the pigeon 
has, weight for weight, twice that of the stork, 
and so on. M. de Lucy has given the propor- 
tions for various insects and birds, the heaviest 
of which is the strong-flying Australian crane. 
This bird has the least wing area in proportion 
to weight of all those measured, the wing sur- 
face supporting about 2.4 lbs. per sq. ft. 

The tractive force F to maintain horizontal 
flight might vary from one-third to one-fifth 
of the weight of the machine; a quarter was a 
fair value; but if a third was taken, there 
would be no doubt of the rising of the machine 
from the ground. Assuming a propulsive ef- 
ficiency of 50%, and a tractive force of one- 
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quarter the weight, the horse-power then works 
out at 
HP. = P V/150. 
For the design of aerial screws the follow- 
ing formulas were given by Captain Ferber:— 
F =a h r n? d 
L= (B h?r +B’) n? d, 
where F is the pressure in kilograms, L the 
work in kilogram-metres, n the revolutions per 
second, d the diameter in metres, h the ratio 
of pitch to diameter, r the slip, and a, B and B’ 
coefficients depending upon the screw em- 
ployed. In screws used by Captain Ferber for 
aeroplane-driving the coefficients had the fol- 
lowing values: a = 0.033, B = 0.027, B= 
0.003. 

Major B. Baden-Powell made the striking 
statement that a plane surface, set at what 
may be called a negative angle of lift, had, 
nevertheless, been found to rise when pushed 
forward. If this is confirmed—and the Major 
showed an experiment which seemed, to some 
extent, to substantiate it—it is another example 
of how very little is really known about the 
action of aeroplanes. There is an enormous 
amount of practical experimenting to be car- 
ried out before we are sure that we are work- 
ing on the right lines of design; as, unfortu- 
nately, the mathematical theories so far pro- 
pounded are absolutely unreliable, owing to 
want of sufficient and accurate data. 


THE HORSE-POWER MEASUREMENT 
OF MARINE STEAM TURBINES" 


By J. HAMILTON GIBSON 


When a revolving shaft transmits power it 
always twists slightly throughout its length. 
In other words, the end at which the power is 
applied moves slightly in advance of the end 
where the work is done, the amount of twist 
varying directly as its length, directly as the 
moment of the load applied, inversely as the 
rigidity of the material, and inversely as the 
fourth power of its diameter, the formula 


reading: 10.2 TL 
6 = —— 
CD‘ 


*From a paper read recently before the Northeast 
Coast Institution of Engineers and Shipbullders. 


where @ is the angular displacement in radians, 
T = twisting moment in inch-pounds, L = 
length of shaft in inches, C = the modulus of 
rigidity, and D = diameter of shaft in inches. 
The law holds good absolutely for all shafts 
which are not stressed beyond the elastic limit. 
As shafts are usually designed with a large 
factor of safety, it follows that the amount of 
twist, or the torque,“ as we prefer to call it, 
is very small. In propeller shafting, for in- 
stance, the torque is rarely more than 1° for 
10 ft. of length, so that for a 12-in. shaft the 
circumferential displacement is only about % 
in. at full power. 
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Various methods and numerous instruments 
have been devised to enable an observer to 
read off the torque of revolving shafting, and 
such instruments are rightly termed ‘‘torsion- 
metres,“ or, if self-registering, ‘‘torsion-indica- 
tors.“ 


The rapidly-growing adoption of steam tur- 


bines for ship-propulsion has created a demand 
for some ready means of ascertaining their 
horse-power, and as the steam-engine indica- 
tor is not suitable for this purpose, we are 
thrown back on a torsion-metre as the only 
known method by which such information can 
be obtained. The power of a steam-turbine 
may be estimated approximately by calculating 
the amount of water passed by the feed-pumps, 
or by measuring the number of heat units that 
pass through the turbines in a given time; but 
a coefficient of efficiency must be first deter- 
mined, and no account is taken of the revolu- 
tions in such estimates. As, however, revolu- 
tions” is the very essence of power in dealing 
with the question of ship-propulsion, that 
would be a very unsatisfactory method of re- 
porting the power from a shipowner’s point of 
view. 

Now, a turbine, unlike a reciprocating en- 
gine, passes almost as much steam when stand- 
ing as when revolving at full speed; and it is 
necessary, therefore, in fixing the responsibility 
as between the boiler and the turbine, to know 
what power the turbine is transmitting to the 
propeller under varying conditions. The power 
thus ascertained is called the shaft horse- 
power,“ in contra-distinction to the term in- 
dicated horse- power,“ which has come to be 
applied exclusively to the results obtained by 
“indicating” the mean pressures in the cylin- 
ders of a reciprocating engine. In this connec- 
tion, brake horse- power“ and shaft horse- 
power” are, of course, identical. 

A small propeller working deeply immersed 
in smooth water is a fairly uniform brake, and 
the turning moment of a steam turbine is also 
very uniform. Consequently there is little, if 
any, fluctuation of the torsional stresses in 
the propeller shafting. If, then, we can ascer- 
tain the torque at only one point in each 
revolution, it may be assumed that, knowing 
the revolutions, we have all the information 
required to calculate the work done. It is 
very different, however, in the case of recipro- 
cating engines. The turning moment is any- 
thing but uniform; there are several points of 
maximum and minimum torque in each revolu- 
tion; in fact, it is not an unknown experience 
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to find that at one or more points in each revo- 
lution the torque is negative—that is, the pro- 
peller, acting as a fiy-wheel, overruns the en- 
gine, and actually pulls the engine round after 
it. In all cases of reciprocating engines, there- 
fore, it becomes necessary to read off the 
torque at several points in the revolution; the 
more points the better. The mean torque is 
then taken in making calculations of power. 
For a clear appreciation of the problem of 
torque measurement, it is expedient to keep the 
foregoing facts well in mind, and principally 
to remember that we are dealing with extreme- 
ly minute angles, for it is no exaggeration to 
say that an error of a hair’s breadth may mean 
a difference of several hundred horse-power in 
the result. 

Before applying any form of torsion meter to 
a shaft, we must know the “modulus of rigid- 
ity” of the latter—that is, how much of it will 
twist with a given static load applied at the 
end of a lever of known length. This can only 
be done satisfactorily in the workshop, prefer- 
ably on a long rigid lathe bed. One end of the 
shaft is securely fixed, and a twisting moment 
applied at the other end. To eliminate the ef- 
fect of friction in the supporting bearing at the 
free end it is advisable to use two levers, one 
at either side, and the loads are then 
preferably applied by means of graduated 
spring balances. Two pointers independent of 
the local levers are secured to the shaft, as far 
apart as practicable, and the difference in the 
angular movement of these two pointers gives 
the true twist for that length of shaft. If the 
pointers are made 57.3 ins. long from the shaft 
axis, their ends will describe 1 in. of arc for 1 
degree of twist, and a decimally-divided 
straight edge will then measure the twist to 
within 1/100 deg., which is quite near enough 
for all practical purposes, and we can proceed 
to calculate the modulus of rigidity from the 
formula. 

Observe that a propeller shaft is subject to 
two distinct stresses. Not only is it twisted as 
between the engine and the propeller, it is also 
compressed longitudinally by the propeller 
thrust, the compressive stress being sometimes 
as much as 20% of the shear stress at the sur- 
face of the shaft, produced by torsion alone. 
This compression augments the torque by an 
appreciable amount, which has been actually 
measured in numerous experiments, and may 
be taken roughly as 3% for hollow shafts and 
1% for shafts which are solid. It might be con- 
sidered sufficient to calibrate only one shaft in 
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a multiple-screw vessel; but it is found that 
similar shafts, with identical tensile and elong- 
ation tests, have different moduli of rigidity, 
probably due to their varying elastic limits and 
some slight difference of homogeneity in the 
material. The only way, therefore, to ensure 
accuracy is to calibrate each shaft separately 
and to build up a power diagram for each. 
Another point to bear in mind is that a 
working propeller-shaft is alive,“ and this 
condition must be imitated as far as possible 
during calibration, by jarring the shaft with 
repeated blows of a mallet, so as to keep the 
mass in a state of molecular vibration. Other- 
wise the phenomenon of mechanical hysteresis, 
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so marked in some static experiments, will ob- 
trude itself and vitiate the results. 

Having established the true modulus of rig- 
idity for each shaft, we may proceed to build 
up our power diagrams based on the formula 
H = 0 D+ N/L, where H = shaft horse-power, 
© = torque in degrees, D = diameter of shaft 
in inches, N = number of revolutions per min- 
ute, C = constant varying with the modulus of 
rigidity, and L = length of shafting in inches. 
In this formula we have all the elements for 
obtaining the shaft horse-power, and it only 
remains to ascertain the number of degrees of 
torque by means of a reliable and accurate 
torsion-meter. 


NOTES ON STEAM LOCOMOTIVE DESIGN* 


FROM THD “STREET RAILWAY JOURNAL” 


The first consideration in the design of 
a locomotive is the allowable wheel pressure 
on the rail, the weight at the driving wheels 
being determined by that. The number of 
driving wheels is generally limited to four 
pairs in freight and three pairs in passenger 
engines, the length of the rigid driving wheel 
base being limited to 16 or 17 ft., on account 
of curves. A two-wheel pony truck is consid- 
ered most suitable for freight engines, while 
a four-wheel truck is most generally used in 
passenger service, but for the varying condi- 
tions of service naturally several types of en- 
gine are necessary. The different types are 
distinguished from each other by names and 
figures. The first figures generally representing 
the grouping of the wheels. The first engine 
signifies the number of the wheels on first 
truck; second figure, number of drivers, and 
third figure, number of wheels in trailing 
truck. Thus we have the light passenger en- 
gine classified as 4-4-0; the medium size, or 


*Report of an address delivered before the Schenectady 
Section of the A. I. E. E., by Mr. C. J. Mellin, Consult- 
ing Engineer of the American Locomotive Co. 
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Atlantic type, 4-4-2; the heavy passenger, or 
Pacific type, 4-6-2, and the 10-wheel type, 
4-6-0, the latter as well as the Mogul type, 
2-6-0, and the Prairie type, 2-6-2, being most 
suitable for mixed or fast freight service. For 
regular freight service, the consolidation, 2-8-9, 
has practically become standard. 

The required cylinder power is figured on 
the basis of tractive weight, or weight of driv- 
ing wheels on the rail. The boiler pressure is 
always predetermined, and the diameter of 
drivers is about equal in inches to the speed 
the engine is expected to run in miles per hour. 
The stroke is selected so as to give the required 
maximum train speed to a moderate piston 
speed. Two of the most important factors in 
a successful locomotive are the heating surface 
and grate area. The method of determining 
those factors which has generally been adopted 
and gives satisfactory results is to make the 
heating surface in square feet not less than 
450 times the volume of one of the cylinders 
in cubie feet for passenger engines and 400 for 
freight, the grate area being about 1-70 of 
this amount. 
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THE OPENING OF THE FIRST HUDSON 
RIVER TUNNEL 


CONDENSED FROM “ENGINEERING NEWS” 


Tuesday, Feb. 25, 1908, saw the official 
opening of a great work, the first tunnel under 
the Hudson River, after a history of discour- 
agements and delays that has few parallels in 
modern construction. Almost exactly one-third 
of a century has passed since the work was 
started. In November, 1874, a man more bold 
than experienced, De Witt C. Haskin, started 


the enterprise, though it was taken in hand 
again and again. Not until a quarter century 
later was the proper conjunction of greater 
skill, modern methods and ample money 
brought to bear on the work with success. In 
1902 Charles M. Jacobs took charge of the 
work as Chief Engineer for the New York & 
Jersey R. R., and since then the advance has 


FIG. 1—INTERIOR OF CAR, HUDSON & MANHATTAN R. R. 
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been uninterrupted to the present stage of 
completion. The North tunnel was holed 
through on March 11, 1904, and the South 
tunnel was then pushed ahead rapidly, the 
work being finished on Sept. 30, 1905. 

The South tunnel was made smaller in diam- 
eter than the North tunnel (about 19 ft. diam.), 
as its size was not fixed by any existing shield. 
The South tunnel is 15 ft. 3 ins. inside the 
lining and 16 ft. 7 ins. outside, the flanges 
being 8 ins. high. Its entire length of about 
5,100 ft. was excavated in 334 actual working 
days, an average of 15.3 lin. ft. per day. 
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The relation of the complete tunnel system 
to New York City may be followed out readily 
by reference to the map, Fig. 2. 

The southerly pair of tunnels, or lower tun- 
nels, taps New York City about half a mile 
north of the Battery, the southerly end of Man- 
hattan Island. A pair of 22-story office build- 
ings has been erected over the terminal loop, 
on the westerly side of Church St., covering the 
two blocks between Cortlandt St. and Fulton 
St. This is within five minutes’ walk of the 
Sub-Treasury, the center of the financial dis- 
trict. The New York Rapid Transit Subway, 
on Broadway, one block east of the Church St. 
terminal, will be brought into direct connection 
with it by an underground foot passage along 
Dey St., entering the south end of the Fulton 
St. station of the Subway. From the Church 
St. terminal westward to the river there will 
be four tracks, two under Fulton St. and two 
under Cortlandt St. These connect with two 
single-track tunnels which cross the river, con- 
verging in a station lying directly under the 
Jersey City terminal of the Pennsylvania R. R. 
Thence the line continues double-tracked in a 
west and a north branch, each double track. 
The former rises to the surface and enters upon 
the main line of the Pennsylvania R. R. just 
east of the cut through Bergen Hill. The north 
branch extends along Washington St., Jersey 
City, in tunnel, about 1% miles north, crossing 
under the tracks of the Erie Ry., to a junction 
with the west approach of the upper tunnels. 
At both of the junctions mentioned, the op- 
posing tracks separate to two superimposed 
levels, thereby avoiding crossings at grade. 
From the upper junction the line continues 
north, crossing under a river slip and then 
under the tracks of the Delaware, Lackawanna 
& Western Ry. Just north of the tracks it 
turns east to a large underground terminal sta- 
tion alongside the Lackawanna trainshed and 
ferry-house. 

The historic upper tunnels extend from the 
junction eastward under Fifteenth St., Jersey 
City, with a maximum down grade of 5%, 
under the river, to a depth of about 90 ft. 
below low water, then rising with a 3% maxi- 
mum grade to the old caisson at the foot of 
Morton St., New York. Excluding the old brick 
portion of the subaqueous tunnels, all this work 
is iron-lined tunnel, the two tracks being in 
separate circular tunnels, except that the Ho- 
boken junction is of concrete, constructed in 
a caisson of reinforced concrete sunk from 
the surface. 
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The New York approach rises rather steeply 
eastward along Morton St. to Greenwich St., 
thence north on Greenwich St. two blocks to 
Christopher, and turns east on Christopher St. 
At Christopher and Greenwich Sts. is the first 
station. 

The line extends east along Christopher St., 
still as a pair of circular iron-lined tunnels 
driven by shield, to Sixth Ave., where Sixth 
Ave., Christopher St., Ninth St. and Greenwich 
Ave. intersect. Here the Greenwich Ave. sta- 
tion is located. The grade along Christopher 
St. is flat, being determined by the requirement 
of the old Rapid Transit Commission that at 
Hudson St. (a block east of Greenwich St.) and 
at Greenwich Ave. the tunnels be kept so low 
as to give at least 20 ft. clear below the street 
surface for future rapid-transit subway con- 
struction. 

At Sixth Ave. the line turns north, and also 
branches eastward into Ninth St. The main 
line extends up Sixth Ave. to 33d St. The shield- 
driven tunnels continue to Twelfth St., rising 
steadily. Here begins a reinforced- concrete 
subway type of construction and continues the 
remainder of the distance to the 33d St. ter- 
minal. 

The tunnels under the river have variable 
spacing, averaging about 30 ft. c. to c. for the 
upper tunnels. The land portions of the iron- 
lined work have a spacing of 18 ft. to 25 ft., 
depending on local conditions. 

The iron-lined tunnels generally have an 
outer diameter of 16 ft. 7 ins. and an inner 
diameter of 15 ft. 3 ins. inside the iron (8-in. 
flanges). The upper river tunnels have dif- 
ferent diameters, as already noted. On curves 
the standard dimension is changed to 16 ft. 
6 ins. outside and 15 ft. 4 ins. inside, with 7-in. 
flanges. The sharpest curves, at Morton St. 
and at Greenwich Ave., are of 150-ft. radius on 
the center line of the inner facing of concrete 
over the invert and up to the center line (Fig. 
3). The cable ducts are embedded in concrete 
benches on either side. 

The reinforced-concrete section consists of 
two rectangular single-track compartments sep- 
arated by a 15-in. dividing wall. The dimen- 
sions of each compartment are 13 ft. wide by 
14 ft. 6 ins. high inside; the inner line of the 
roof is arched, and the height is that at center 
of compartment. The cable ducts extend along 
the outer wall, and the track therefore is 
placed 6 ins. inward of the center line, making 
the spacing of the two tracks 13 ft. 3 ins. c. to 
c. Where the columns of the Sixth Ave. ele- 


APRIL, 1908. 


OPENING OF HUDSON RIVER TUNNEL 397 


8 Hay 


SD 
o> 


* 
` & b 
RAR Nh 4 le ° riv 
IROA A 


wi / 
ee 
z= 
62 
G 
Q 
> 
= 


FIG. 2.—MAP OF HUDSON RAPID TRANSIT TUNNEL SYSTEM CONNECTING NEW YORK WITH JERSEY 
CITY AND HOBOKEN; HUDSON AND MANHATTAN R. R. CO. 
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The part shown by solid line was opened for traffic on Feb, 25, 1908. The line is doubletrack throughout. The 
subaqueous tunnel at Morton St. comprises two singletrack tunnels side by side. The subaqueous tunnels at Ful- 
ton St. and Cortland St. are each singletrack. 

The turnout of the Ninth St. branch at Sixth Ave. and 9th St., New York City, is at grade. The crossings at 
the two junctions in Jersey City are not at grade, the junctions being doubledeck. 
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FIG. 3.—VIEW LOOKING EAST IN WESTBOUND TUNNEL, IRON-LINED SECTION. 


vated railway rest on the structure, the roof is 
strengthened by transverse steel I-beams. The 
grades of this part of the line were determined 
by the piping, sewers, etc., encountered below 
the surface. l 

The tunnel system provides the first means 
of crossing the Hudson at New York City 
otherwise than by ferry. Its southerly end is 
in the center of the financial and office district 
of the city, while the northerly end extends 
through the department store district and ter- 
minates at a very central point; it is close to 
the new city terminal of the Pennsylvania R. 
R., now building; it is just at a station of the 
Sixth Ave. elevated railway, and it is within a 
few steps of Broadway and close to the theatre 
district. The Ninth Ave. elevated railway is 
crossed at Christopher St., where. both elevated 
and tunnel line have a station. The Ninth St. 
branch will terminate at the Astor Place sta- 
tion of the subway, which extends the full 
length of Manhattan Island and into the Bronx, 
and through the Battery tunnel under the Hast 
River to Brooklyn. 

The New Jersey portion of the tunnels con- 
nects with the Erie, Lackawanna and Pennsyl- 
vania railway terminals, havingstations directly 
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alongside or under each of them. It gives 
equally direct connection with the trolley lines 
of Jersey City and Hoboken, which radiate 
thence outward to all of northern New Jer- 
sey. The westward branch of the southerly 
tunnels will give train service directly to New- 


ark, via the tracks of the Pennsylvania R. R., 


and will relieve the latter of a heavy burden of 
short-haul traffic between New York and 
Newark. 

The operating equipment of the tunnels con- 
sists of all-steel cars operated by direct-current 
third rail, with multiple-unit control. Power 
is supplied from the generating station in the 
southern part of Jersey City, at 11,000 volts, 
three-phase, converted into 600-volt direct cur- 
rent at three substations. 

The cars will be run in trains of eight dur- 
ing the rush hours. They embody several new 
features. There are both end and center doors, 
to facilitate traffic interchange. The doors are 
arranged to give an electric signal to the motor- 
man when all doors of a train have been fully 
closed, and the bell-cord method of signaling is 
thus done away with. The cars (Fig. 1) con- 
tain no cross-seats, but only side seats. Stand- 
ing passengers are provided not only with the 
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well-known straps, but also with steel uprights 
set at intervals along the front edges of the 
Seat rows. The fare in the tunnels is 5 cts. be- 
tween any two points, against a fare of 8 cts. 
When using surface cars and ferry. 

The complete separation of the two tunnels, 
Maintained by the dividing wall in the rein- 
forced-concrete section and interrupted only at 
Christopher St. station, the Greenwich Ave. 
station, and two cross-overs located just west 
of the latter, and at 19th St., is relied upon 
to take care of all needs in the way of ventila- 
tion. The train movement in either compart- 
ment will act, like a series of pistons moving 
in the same direction, to produce a steady for- 
ward current of air. Additional ventilation 
will be furnished by fans at several points of 
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the system forcing fresh air into the tunnels 
and sweeping the heated and vitiated air out 
of the station openings. 

The Hudson & Manhattan R. R. Co., which 
operates the system, is under the presidency of 
Mr. William G. McAdoo. Mr. Walter G. Oak- 
man is President of the Hudson Companies. 
Mr. Pliny Fisk and Mr. Wm. M. Barnum of the 
banking houses of Harvey Fisk & Sons, have 
been closely connected with the financing which 
made the work possible. The engineering and 
construction work was done by Mr. Charles M. 
Jacobs, M. Am. Soc. C. E., Chief Engineer, and 
Mr. J. Vipond Davies, M. Am. Soc. C. E., Dep- 
uty Chief Engineer. The total cost of the tun- 
nel system and its equipment will reach 
$70,000,000. 
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The object of the present article is to con- 
sider how, having obtained a supply of water, 
it may be best conducted to the places where 
it is required. 

There are a few general facts bearing upon 
the question which may be stated briefly at 
the outset: 

(1) If a gravitation scheme can be arranged 
it is the best and cheapest system. In the case 
of a gravitation scheme the first cost of the 
work represents, practically speaking, the 
whole outlay, whereas with a pumping scheme 
the cost of working must be added, and this 
represents the interest of a large capital. 

(2) If the source is practically inexhaustible, 
a large storage reservoir will not be needed. 
The spring, well or stream from which the 
water is drawn becomes the storage reservoir 
in that case. 

(3) If the supply comes from an intermit- 
tent source, a very large storage reservoir may 
be needed. 

(4) If the supply is continuous but small, a 
storage reservoir will be needed sufficient to 
hold all that comes, letting it flow out into 

the mains when required at a quicker rate than 
that at which it comes into the reservoir. 
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(5) Filters may be required or not, accord- 
ing to the nature of the water. 

(6) Softening plant may be needed for hard 
water. 

(7) Certain waters must not be run through 
lead pipes. 

(8) Storage reservoirs are those used to 
retain a large quantity of water, which may 
flow in slowly or intermittently from springs, 
gathering grounds, streams or pumping mains. 

(9) Service reservoirs are those used to hold 
say, two or three days’ supply for a particular 
purpose—e.g., to allow for irregularities of 
pumping, or to provide for a sudden large de- 
mand for fire purposes. Separate service res- 
ervoirs may be needed to reduce the pressure 
in the mains. 

(10) Sometimes reliance is placed on pumps 
only, the pumps being made to deliver into a 
small tank on a water-tower, or into mains over 
a standpipe. It will generally be found ad- 
vantageous, if the pumps can be made to de- 
liver into a reservoir of good size. 

(11) It may be possible to supply the lower 
parts of a district by gravitation, while the 
supply for places at higher levels may have to 
be pumped. Small service reservoirs may be 
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placed on the highest hills and other service 
reservoirs on lower sites, each having their 
separate systems of mains. The judicious lay- 
ing out of the district in such zones will have 
a most important effect upon economical work- 
ing. 

(12) The laying down of mains and services, 
their general arrangement, the proper sizes of 
pipes, and the placing of valves, meters and 
wash-outs, and other details of the work, is 
another section of the subject which is of the 
greatest importance. 

It is not too much to say that each of the 
twelve headings given above would form an 
excellent subject for a separate article or series 
of articles, and to these can be added a thir- 
teenth—-viz., the important subject of pumping 
or lifting the water. 

The author is reluctantly obliged to omit the 
subject of pumps and pumping from this 
article, seeing that space would not allow him 
to do more than touch it in the most superficial 
manner. 

COLLECTION OF WATER. 

Water issuing at ground level in the form of 
springs is generally intercepted by means of 
gathering drains. These drains are generally 
made of unglazed stoneware pipes, with open 
joints which run to small catchpits. Some- 
times canvas or similar material is lapped 
round the butt joints of the pipes to exclude 
sand, all water thus filtering through the can- 
vas or through the porous pipes. 

The object of these drains is to catch the 
water which is passing through the ground 
near the surface; as for instance, in case a 
number of small springs exist at the edge of 
a gravel patch it is clear that some such gath- 
ering drain is required. 

Where water issues in large volume at one 
spot, as from a fissure in the chalk or lime- 
stone, it may be at once caught in a pool, pit 
or small reservoir. 

The catch-water drains or channels are car- 
ried to small catchpits. These are generally 
built of concrete or masonry, and should be 
made water-tight by rendering with cement or 
by other means. They should have large iron 
covers to allow for cleaning, and also so that 
field-mice, insects, etc., cannot get into the pit. 
It will be found better to use iron covers than 
wooden, since wooden covers will eventually 
rot and allow things to fall into the pit. For 
the same reason it is well to carry the coping 
a few inches above the ground level. 

The number and size of these pits will de- 
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pend upon the number and size of the springs. 
The bottom of the pits should be two or three 
feet below the outlet and inlet pipes, so that 
solid matter may be retained. They can be 
cleaned as often as necessary with spades and 
buckets. 

It is usually best to carry iron pipes from 
these catchpits to the storage reservoir, but 
stoneware pipes with cement joints are some- 
times used. With iron pipes valves should be 
fixed at the top and at the end of each main, 
so that they may be under control either at the 
pits or at the reservoir. The collecting main 
runs from each catchpit to the storage reser- 
voir, and there it should enter a second grit 
chamber, and it is also well to let the water 
run into the reservoir through a submerged 
arch or dipping pipe, so that leaves or other 
floating matters present may be kept out of 
the reservoir. There should be a depth of two 
or three feet in the grit chamber to intercept 
sand. There should also be an overflow weir 
in case of an excessive flow. 

Water running from an open channel or 
stream into a reservoir should pass through 
one or more grit pits or the reservoir- will be- 
come silted up. 

In the case of a lake or of a river the water 
of which is used for drinking purposes for 
small supplies, the river or lake may be con- 
sidered the storage reservoir; for very large 
supplies the case is different. Where the water 
does not exist at ground level it must be gath- 
ered by means of wells or adits. 

In designing a waterworks intake of any 
kind, and especially that from a river or lake, 
the object should be to draw off the purest 
water and to avoid taking up floating matters 
or silt. It may be necessary to carry the in- 
take pipe out into the lake or river some dis- 
tance below water, or to build a special inlet 
tower as in the case of a large storage reser- 
voir. 

Water falling over large areas of moorland 
or mountain is collected in storage reservoirs 
into which the water flows through its natural 
channels. In small schemes special gathering 
grounds are sometimes specially prepared and 
even paved on the hillsides, so that the water 
intercepted may be quite clear. 

STORAGE RESERVOIRS. 

Storage reservoirs are of several kinds, vary- 
ing from vast lakes formed by damming the 
end of a valley and thus intercepting the rain- 
fall of a certain watershed, to the small cov- 
ered underground rain-water tank, which will 
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hold about one-third of the expected annual 
rainfall on the roof of a house. 

Where a natural valley exists at a proper 
level, taking the drainage from the hills above, 
it is often a simple matter to select a point 
where the valley is narrow and the hills steep, 
and by constructing a comparatively small dam 
to impound a large quantity of water. The 
engineer will prefer to build this dam of ma- 
sonry, concrete, or brickwork if possible, but 
from motives of economy earthwork dams are 
often made. 

The storage reservoir must hold water for 
the supply of its district during the severest 
drought. There are many reservoirs of the 
type mentioned into which no water comes 
during dry weather, and it will then be neces- 
sary to see that the quantity impounded during 
the rains is sufficient to keep up a supply of 
water for about six months. 

Hawksley’s rule for the storage of water is: 


the number of 
1,000 days’ supply 
= ——— m] the reservoir 


vinches or rainfall per annum 0 uld con- 


If the rainfall is taken at 25 in. per annum 
the calculation will be as follows: 
1,000 1,000 
—— — = 200 days’ supply. 
25 5 
Let us assume that the place to be supplied 


had a population of 2,000 persons, and that 


an allowance of 30 gallons per head per diem 
was required. The storage reservoir should 
hold 2,000 x 30 x 200 = 12,000,000 gallons. 

Such large storage reservoirs only occa- 
sionally form any part of a small system. 
When they are constructed the dam should be 
made long and shallow rather than short and 
deep, as the cost will be less. The reservoir 
should not be too shallow, for weeds, vegeta- 
ble matter, etc., grow luxuriantly in water less 
than 5 ft. deep. The ground must be water- 
tight; water retained by the dam will soak 
away and there will be great risk of the dam 
itself being wrecked. The dam must be so ar- 
ranged that water cannot get under it. The 
natural ground, when the top soil and vegetable 
growth has been cleared away, will be a floor 
sufficient for all practical purposes. It must 
never be assumed that because a reservoir is 
large, or because there is an abundant supply 
of water running into it, that a leak is unim- 
portant. A very small leak may some day be- 
come very large and cause extraordinary dam- 
age. 
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If a masonry dam is built it must be carried 
down to form a watertight joint with the im- 


pervious earth or rock at its base, and not only 


that, but its ends must also be joined to the 
impervious stratum in the hillsides, so that 
no water can leak round it. The same principle 
must be borne in mind in constructing an 
earthwork dam. Such a dam is frequently 
made with a puddle-clay trench in the middle. 
This puddle clay has to be carried down to the 
impervious stratum below, as shown in the 
figure. Owing to the cost, masonry dams are 
seldom made, whereas earthwork dams are 
common. Such dams generally have an inside 
slope of 2 to 1 and an outside slope of 2% to 
1, the top of the embankment being about 6 
ft. wide. For small dams of this kind it will 
be found best to line the inside face with clay 
puddle or other watertight material. The prac- 
tice of putting in a puddle trench in the middle 
of an embankment which is not impervious is 
wrong in principle, since half the embankment 
is doing no work, and may, if saturated with 
water, tend to overturn the remaining half. 
Earth saturated with water for a long period 
tends to become fluid, and in that case only the 
part of the dam on the further side of the pud- 
dle clay, or other core, would support the 
water pressure. 


The objection to lining the inside slope of 
reservoirs with puddled clay is that it is apt to 
become disintegrated by the action of the 
weather. This can be prevented by protecting 
the surface with suitable paving. 

In the construction of reservoirs or other 
watertight structures of any kind, one abso- 
lutely watertight lining is infinitely better than 
a dozen linings put one over the other, each of 
which is ‘‘practically watertight’; that is to 
say, which lets a very little water by. As fast 
as the water is stopped at one place it comes 
in at another, and this making good of quite 
little leaks goes on indefinitely and until the 
tank is lined with the very greatest care, so 
that not a drop of water can enter, it will never 
be sound. 

The overflow of a reservoir of this kind must 
be very carefully arranged, since any flow over 
the top of the earthwork dam would be fatal. 
The earth would be cut away and the dam 
would disappear. In providing for the over- 
flow it is customary to do one of three things: 
(a) To construct a masonry section of the dam 
and to conduct the overflow down this with the 
greatest care, so that there may be no possi- 
bility of injury to the embankment or to the 
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foundations of the masonry section; (b) to 
make an overflow pipe or shaft in the reservoir, 
and to conduct water from this in a tunnel, 
arranged, if possible, well away from the dam, 
and (c) to build the overflow at the side of the 
reservoir, and to conduct the water away ina 
tunnel, or other conduit, avoiding the dam al- 
together. 

Outlet pipes should not leave the reservoir 
through the earthwork dam, as they would 
constitute a source of weakness. The best 
method of avoiding this will depend upon cir- 
cumstances. For instance, the pipes can be 
laid in a tunnel below the impervious stratum 
forming the fioor of the reservoir, and can en- 
ter the reservoir through a tower of masonry, 
or cast-iron, which makes a watertight joint 
with the floor so that no leakage can possibly 
take place under it. 

Where levels permit service reservoirs are 
generally made half in and half out of the 
ground, in order that the thickness of the wall 
may be reduced, for a wall supported by a 
backing of solid earth or rock may be made 
much thinner than a wall entirely above 
ground level, backed by earth only. In case 
the wall of such a reservoir is made in rock, 
the lower part of the wall can be very thin. 
In a similar reservoir wall, the lower part of 
which is constructed in fairly solid ground, the 
lower wall must be made of sufficient thickness 
to retain the solid ground, but no account need 
be taken of the water pressure. In this case 
the wall can be made thinner than under or- 
dinary circumstances, since its strength is in- 
creased by the weight of the wall above. In 
the case of the same reservoir wall constructed 
in soft earth or made ground, the solid earth 
existing only at the lowest level, the wall is 
made to take both the thrust of the earth and 
the thrust of the water, for the made ground 
or soft earth cannot be trusted to support the 
wall against the pressure. The portion of the 
wall which comes above ground level is con- 
structed as an ordinary dam, and the reason 
for making it of such dimensions is that it 
may be able to withstand the water pressure 
without any earth backing, because the em- 
bankment is at its best only made ground, and 
should not be trusted to support a wall against 
the horizontal thrust of the water. 

If a wall is constructed with its back against 
earth which is not hard, or if it has fallen 
in so that gaps occur behind the walls, it 


should be strengthened, the gaps being filled in 


with coarse concrete or other hard material. 
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Moreover, the back of the wall should be verti- 
cal, or there will be a backing of made earth 
which will not support it properly against the 
water thrust. 

When the reservoirs are roofed, the roof is 
generally made of concrete or brickwork 
arches, or concrete laid flat, and supported on 
steel joists. In constructing a covered service 
reservoir it will be useful to bear in mind the 
following facts: The excavation should be car- 
ried down to the full depth and for the full 
width of the foundation of both floor and walls, 
and the concrete should be laid over this ex- 
cavated fioor to the full width of the excava- 
tion, so that the walls may stand upon a solid 
platform. Building the walls first and the 
floor afterwards is likely to produce unequal 
settlements. The principle will be fully grasped 
if one remembers that in Lincolnshire, where 
the foundations are soft, large chimney stacks, 
200 ft. or 300 ft. high, are frequently sup- 
ported upon a thick platform of concrete; that 
is to say, they are practically founded on a raft 
of concrete which floats on soft ground into 
which the chimney stack would sink if its base 
were of smaller area. 

If the reservoir walls are built of concrete, 
it may or may not be found economical to 
timber. Sometimes the author has found it 
best to line the walls with 4%-in. work laid in 
cement mortar and carried up all round the 
reservoir at once, course by course. When 
four courses are built up, the concrete is filled 
in behind from the outside of the brickwork to 
the solid edge of the excavation; this is done so 
long as the wall is below ground level, and 
above the ground level concrete is laid to the 
width of the wall. Every fourth course of 
brickwork should consist of alternate headers 
and stretchers, so as to bond the brickwork into 
the concrete backing. 

In adopting this form of construction there 
is a saving in the timbering, and also in the 
rendering, since brickwork presents a more 
even surface than concrete and therefore does 
not take so much cement; also, brickwork 
forms a good material on which to apply the 
rendering; it may or may not be the most 
economical method. Where piers are to be 
constructed the floor and walls should be ren- 
dered 1-in. thick with cement mortar, and this 
rendering should be allowed to set hard before 
anything is built upon it. The watertightness 
of the reservoir will depend entirely upon the 
care with which this work is done. 

The reservoir must be ventilated and there 


APRIL, 1908. 


WATER-WORKS DESIGN 


must be means of access from the roof man- 
holes to the interior, such as an iron ladder. 
This is preferable to step irons, which are a 
source of weakness. 

The lining to the reservoir must be very 
carefully examined when the work is finished; 
it should be wrapped over carefully, and any 
places which sound hollow or soft should be 
cut and made good. It will be well then to fill 
the reservoir with water and to let it stand for 
12 hours, and note the amount that the water 
subsides. If the reservoir is really watertight 
it will not subside very much. 

With regard to slight leakage from reser- 
voirs, it should be remembered that rendering 
which is not worked to a polished face is apt to 
be porous, and the importance of working up 
the cement to a polished face becomes evident. 
In the author’s opinion this should be obtained 
by trowelling the cement mortar and not by 
adding any skimming coat of neat cement. 

There are other methods of making a reser- 
voir watertight besides rendering with cement 
mortar. Bitumen sheeting is used for the pur- 
pose, and is satisfactory if properly protected. 
Asphalt is also used for lining walls and 
floors. It must be remembered that the as- 
phalt or bitumen sheeting will not adhere to 
the walls like cement, and that they must be 
put in between two walls. Reservoirs made of 
concrete without any rendering are sometimes 
constructed, but in the author’s opinion this is 
not a good principle, since it is practically im- 
possible to prevent inequalities in the concrete. 

Clay puddle is also used as a lining for serv- 
ice reservoirs under certain conditions. There 
are cases where the puddle is first laid over the 
floor and then the concrete floor is laid on the 
puddled clay, and the wall is filled up with 
puddle backing behind it. It does not seem 
right, however, to found masonry or concrete 
work on such a soft foundation, and it is dif- 
ficult to see any advantage in making a reser- 
voir of this type. In another type of puddle- 
lined reservoir the puddle forms the watertight 
material, and there is no heavy masonry upon 
it at all, the face of the puddled clay being 
merely paved with concrete or other suitable 
material to protect it. This type of reservoir 
is useful in cases where settlements are ex- 
pected, such as over old coal workings. It is 
also a very economical form. In American 
practice, reservoirs are frequently lined with 
slabs of concrete, having asphalt joints which 
allow for expansion and contraction. Walls 
are also built upon the same principle, with an 
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asphalt joint in the watertight surface at 
given intervals. Where pipes or fittings pene- 
trate the watertight lining of a reservoir the 
greatest care must be taken to prevent leakage. 
Such sources of weakness must be avoided as 
far as possible. 


FERRO-CONCRETE RESERVOIRS. 


The chief advance that has been made in 
service reservoir construction during recent 
years is due to the use of ferro-concrete. 

To consider the economy of ferro-concrete 
construction briefly it can be seen that the 
floor and walls being thinner in ferro-concrete, 
there ought to be a saving of excavation. A 
ferro-concrete floor can be made to span the 
soft places that under ordinary conditions 
would have to be excavated and filled with con- 
crete under the floor of the reservoir, or which 
might necessitate lowering the whole floor, and 
this may mean a great saving. 

The reservoir floor is generally a fiat plat- 
form of concrete, resting upon a solid founda- 
tion. In such a case, unless it is desired to re- 
inforce, in order to prevent temperature and 
shrinkage cracks, there is no need for rein- 
forcement with steel bars. It frequently hap- 
pens that a solid foundation is not found at 
this required level, and though it will support 
the water pressure on the floor, it may not be 
firm enough to support the vertical thrust of 
the piers. In this case the careful addition of 
steel bars in the floor where the piers occur 
will be of the greatest advantage. 

In the construction of walls the possible 
saving by the use of ferro-concrete is great. 
Without going into detail, the case is much like 
that of a barrel with and without the hoops. 
If a barrel had no hoops, its sides would have 
to be increased in size, until in section they 
looked like an ordinary dam. By putting iron 
hoops round the barrel to take the tensile 
stresses which the wood itself could not take, 
the thickness of the side of the barrel is re- 
duced to a minimum. The case is the same 
with a small circular ferro-concrete reservoir. 

In the case of a rectangular reservoir the 
wall is kept from overturning by being thor- 
oughly bonded into the floor, and by having 
buttresses at given intervals. It is a great ob- 
jection against the use of buttresses in a re- 
taining wall that when the pressure of the 
earth comes upon the back of the wall there is 
a tendency for the wall to come forward, leav- 
ing its buttress behind. In ferro-concrete work 
this objection disappears, since the buttress is 
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securely tied to the vertical steel members of 
the wall by horizontal ties. 

The most economical depth for ordinary 
service reservoirs is generally taken to be about 
12 ft. Masonry and concrete low walls are 
much cheaper per foot in height than high 
walls. If, however, the walls are too low, the 
floor and roof area become so great that they 
more than counterbalance the saving of mate- 
rial in the walls. With ferro-concrete the case 
is entirely different. The higher the wall 
(within limits) the greater the proportionate 
saving in using ferro-concrete; this entirely 
alters the rule for economical depth. 

The advantage of the rule of constructing 
the reservoir half in and half out of the ground 
is lessened to a great extent with ferro-con- 
crete, for, while there is a great saving of ma- 
terial in making the top half of the wall a 
dam and the bottom half merely a retaining 
wall for earth, there is no such great advan- 
tage to be gained by sinking the ferro-concrete 
tank much below ground level. The difference 
in cost per foot of height between a ferro-con- 
crete wall 6 ft. high and one 12 ft. high in a 
roofed reservoir, where the top of the wall is 
held by the roof and the bottom of the wall 
is held by the floor, being very small in propor- 
tion. In the case of a wall of this kind, where 
the steel bars in the roof and floor are securely 
fastened to the vertical steel bars in the wall, 
the wall ceases to be a retaining wall or dam 
_ in the ordinary sense, and becomes a girder, 
since it is securely supported at both ends and 
has an unequally distributed load, due to water 
pressure. The advantage in a case like this 
is that the strength of the structure can be 
calculated much more satisfactorily than where 
plain masonry is used. It is impossible to as- 
sume strength to resist tension in a masonry 
wall, whereas this can be done with ferro-con- 
crete. 

WATER MAINS. 

With regard to the water mains, the size 
and position will, of course, depend upon the 
demand, and also upon the position of the 
places to be supplied; but it should be the ob- 
ject of the engineer to form circuits. Thus, 
if two 6-in. mains leave a reservoir and form a 
circuit round a whole district, or section of a 
district, it is clear that people at the far end 
of the loop, being able to draw their supply 
through two 6-in. pipes instead of one, will 
have a much greater quantity of water at their 
command. Also, the fact that water circulates 
keeps the whole system clean. In the case in 
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question it is clear that the greater part of 
the 6-in. loop must have been laid in any case, 
because people on both sides of the district 
required water, and only the connecting bit is 
extra. In laying down a new system it would 
cost less to lay a loop than a single main, 
since the loop would supply twice as much 
water per minute as the single pipe, and its 
diameter might be correspondingly smaller. It 
is a good thing wherever possible, that branch 
mains should also form circuits. In this way 
there would be a good circulation throughout 
the system, and stagnation at any point would 
be impossible, and the largest supply under the 
greatest pressure possible would always be 
available. 

The second object of the engineer designing 
the system is that the whole system should 
be under perfect control. Each section of the 
system should be so arranged that it can be 
cut off by closing its valves. Each branch 
should be governed by a valve where it leaves 
the main; each service pipe must, of course, be 
governed by its stop-cock placed near the main, 
and so on. Where there is a single main it 
should be broken up into sections as much as 
possible by stop-cocks. It can be broken up, 
for instance, into half-mile or quarter-mile sec- 
tions, the smaller these sections are the better. 
In the case of a circuit it is well to have a 
valve at each end and one in the middle. It is 
false economy to leave out valves, since leak- 
ages must occur which have to be set right, 
and it is of great importance that as small 
a section of the district or system should be 
shut off as possible, and in the event of a big 
burst there will be less waste of water and 
less damage to property if the water can be 
shut off promptly. 

Air valves should be fixed at the top of every 
rise, so that if an air lock does occur it can be 
removed. A small air valve that can be worked 
by hand easily from the top is the best ar- 
rangement. N 

At the bottom of every valley of importance 
in a district, wash-out valves should be fixed 
on the mains, so that grit or rust lying there 
could be washed out. They should also be fixed 
on every dead end. Great carelessness is some- 
times displayed in the fixing of wash-outs in 
direct connection with sewers or low-lying foul 
ditches. The wash-out valve must be so ar- 
ranged that under no circumstances would it 
be possible for foul water to get back into the 
mains. 

Mains should be laid with 2 ft. 6 in. of earth 
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over them. If this is not done, sooner or later 
there will come a severe frost, and the mains 
at the shallower levels will certainly burst. 

Water mains above 1% in. diameter are gen- 
erally made of cast iron in England. The 
smaller pipes and service connections are of 
galvanized iron or lead. For these connec- 
tions lead pipe is generally used. In localities 
where the water is soft, to act upon the lead, 
it is dangerous to use them, and iron pipes 
should then be used. For a long length of pipe 
lead is expensive, and galvanized iron should 
generally be used in such cases. 

Where a short main of, say, 1% in. in di- 
ameter has to be laid it would probably be best 
to lay it in galvanized iron pipes, but if it is 
of great length it will be worth while for 
reasons of economy to put in cast-iron coated 
pipes, such as, for instance, turned bored 
pipes. 

There are one or two makers who are supply- 
ing steel or wrought-iron pipes of large and 
small diameters, with socket ends, for main 
laying. These pipes possess many advantages, 
having fewer joints, being lighter, and so on. 
It must not be forgotten that they are also 
thinner, and would probably not last so long 
as cast-iron pipes. 

For large mains the riveted steel or wrought- 
iron pipes are practically never used in this 
country. They are lighter to handle because 
they are much thinner, but are liable to be 
pressed out of shape by ‘pressure from the out- 
side, and cannot be expected to have the life 
of cast-iron mains. When laid they are riveted 
up in place on the ground. 

Pipes should be very carefully examined for 
cracks before laying. In the author’s opinion 
the practice of tapping the pipe with a ham- 
mer is not a sufficient test. Small cracks may 
exist and give trouble later, and it is well worth 
while to look at each pipe as carefully as pos- 
‘sible before laying. Rapping the pipe, of 
course, is useful, but should not be taken as a 
final test for any pipe under suspicion. 

Water mains generally have caulked blue 
lead joints, but turned and bored pipes are 
generally good if properly laid under ordinary 
conditions where the foundation is solid. The 
caulked lead joint is made by caulking two or 
three laps of spun yarn into the socket after 
the spigot has been pressed into place. Next a 
roll of clay is fixed round the mouth of the 
socket so that lead can be poured in. Special 
iron clips are sometimes used for this purpose, 
or sometimes a piece of rope embedded in a roll 
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of fireclay. The roll of clay may be best made 
on a board. Soft lead wire is sometimes used 
instead of spun yarn; also the substance 
known as lead wool could be used. Molten 
lead is next poured into the socket out of 
ladles, so that it runs continuously into the 
socket till it is full. If possible the sockets 
should face uphill where the pipes are laid on 
a gradient, so that the lead may run the right 
way without any tendency for air bubbles to be 
formed. The lead should not be overheated or 
it will set too hard to be caulked properly. It 
must be heated sufficiently to run easily round 
the joint, but no more. The heat of the lead is 
generally tested by holding a shaving or piece 
of paper in it, and seeing whether it is just 
scorched or burnt. The lead sets immediately 
in a small joint, the clip or clay plugging is 
then taken off, and the lump of lead left at 
the top of the joint, where a cup was formed 
to receive the lead, should be cut off with a 
chisel, and if the lead adheres too tightly to 
the pipe it can be eased off with a chisel, so 
that the joint may be caulked solid. The lead 
should project well beyond the socket at the 
start, and should be caulked with a tool nearly 
as thick as the space between spigot and socket, 
so that the metal is compressed and rammed 
solid. The caulking should proceed continu- 
ously round the joint till it is quite hard. 
Whether the joint is sufficiently caulked can 
be ascertained by trying it with a hammer and 
caulking tool; it should be solid and should 
not give when so tested. 

Turned and bored joints are useful where 
the ground is level and the trench straight. 
They can be laid more easily and quickly than 
pipes with caulked lead joints, provided the 
men are used to the work. They are, however, 
quite rigid and concentric, and can therefore 
only be laid in straight lines. It is always well 
to insert a socket pipe with a lead joint, every 
now and then, say, at every tenth joint, so 
that there may be a little flexibility, and to 
allow for any little irregularity in the ground, 
and for expansion and contraction. The turned 
spigot joint fits exactly into the bored socket, 
and the pipe is driven home with a heavy wood- 
en mallet, the machined surfaces being first 
smeared with red-lead. The socket behind 
the machined surfaces is sometimes filled with 
cement or red-lead to finish the joint, but in 
some cases the rusting of the machined sur- 
faces is relied upon to make good any leakage 
if it does occur. The chief risk in laying turned 
and bored joints is due to the fact that inex- 
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perienced men will over-drive the pipes and 
crack the sockets. It is not difficult for ex- 
perienced men to avoid this. 

With regard to hydrants, the author would 
like to point out the unsuitability of the ball 
hydrant to places in which the mains are sub- 
ject to varying pressures, as it is liable to leak. 
The author once had to report upon the mains 
of a certain company, and it was imagined that 
much water was being lost owing to the leaking 
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ball hydrants. This was found to be incorrect, 
however, since on inspection it was found that 
an iron plate with red-lead joints had been 
clamped down over the mouth of each hydrant 
by the engineer in charge, in order to prevent 
the town from being submerged. 

Automatic frost plugs used with hydrants, 
and particularly with standpost hydrants, have, 
in the author’s experience, failed to act and are 
not to be recommended. 


AUSTRIAN COEFFICIENTS FOR THE TRANS- 
MISSION OF HEAT THROUGH 
BUILDING MATERIALS* 


By W. W. MACON 


Feeling that the figures for the transmis- 
sion of heat through building materials, as 
adopted by the Society of Austrian Engineers 
and Architects, might well be placed in the 
records of the American Society of Heating 
and Ventilating Engineers, especially as these 
figures allow for some interesting observations 
to be made in comparison with the present 
practice in this country, a translation was 
made of the published figures of that society, 
reducing the figures as given in the metric 
system to those of the English system here in 
use. Generally speaking, the coefficients are 
much higher than those regarded as high 
enough in this country, although it is under- 
stood that they are based on tests made in 
connection with the heating and ventilation 
of the new stock exchange at Budapest. The 
percentage increase or correction to be made 
for exposure or for the location of the rooms 
in a building is not so great as commonly em- 
ployed in this country, but the difference is 
not enough to bring any equality in the total 
heat calculations. 

For example, after the amount of trans- 
mitted heat is calculated for a given room an 
increase of 20 per cent. for a northern expos- 
ure is provided for, where it has been common 
to use as much as 35 in this country, and for 
east and west exposures the figures are in- 
creased by 15 per cent., whereas, a room with 
a western exposure is here subject to a factor 


*Discussion before the American Society of Heating and 
Ventilating Engineers, 


increase of 35 per cent., and when on the east 
side of the building to one of 25 per cent., 
while a south room would have the calcula- 
tion increased to say 15 per cent., where the 
Austrian figures do not allow for any in- 
crease for the southern exposure at all. 

NOTE.—tThe figures in the following tables 
are the numbers of British thermal units per 
square foot of surface per hour for 100 de- 
grees F. difference in temperature on opposite 
sides, other temperature differences being pro- 
portional, so that for 70 degrees difference the 
coefficients are 70 per cent. of those in the 
tables. 

OUTSIDE WALLS. 


- Brick Concrete 
S 
a 8 
a a c =o G o 2 
n =) 2 8 28 a =] 1 
3 fe P ag 42 3 b i 
oo go 75 an 8 8 Q E 2 8 
E £3 s Fh Ey A ag F 8 8 
ES Ts 8. EW EA A 2 S. Be 
8. 72 78 pa 41 9 5 9 &9 54.5 
12... 56 61 48.5 35 104 115.5 77 50 
16... 46 50 39.5 31 91.5 101.5 67 46 
24. 34.5 37 30 a 73 80.5 54 39.5 
3553 ony 24 60 67 45.5 34.5 
40... 22.5 23.5 20 52 57 39 30.5 


FLOORS AND ROOFING. 
Plaster ceiling, planks, filling, double wood 
floor, 10. 
Single wood floor, 59. 
Plaster ceiling, air space, filling and soft 
wood floor, with cold air above, 18; do. with 
cold air under, 8.8. 
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Plaster ceiling, air space, filling and double 
floor, with cold air above, 15.8; do., with cold 
air under, 8.1. 

Reinforced concrete ceiling with double 
flooring, 43. 

Reinforced concrete ceiling with double 
flooring and plaster ceiling inclosing an air 
space, 33.6. 

Reinforced concrete ceiling, with plaster 
expanded metal construction, concrete with 

expanding metal, filling and double flooring: 


6-in. beam. . 28 
8-in. beam. . 22 
10-in. beam..19 


12-in. beam. 17 
15-in. beam. .14 
20-in. beam. .13 


Reinforced concrete roof, with plaster, in- 
closing an air space, cement with expanded 
metal reinforcing, asphalt and gravel cover- 
ing, 36. 

Reinforced concrete roof without air space, 
103. 

Tar paper on 1-in. boards, 78.5. 

Zinc and copper roofing on 1-in. boards, 80. 

Slate roofing on 1-in. boards, 77. 
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Tiling, without boards, 178. 

Corrugated iron, without boards, 383. 
WINDOWS AND SKYLIGHTS. 

Single windows (% in.), 195, (& in.), 192. 

Double windows, 84.5. 

Wired glass, 188. 

Single skylight, 206. 

Double skylight, 86.5. 


DOORS. 

Thickness. — Soft wood Hard wood 
Inches. Inner. Outer. Inner. Outer. 
E 82 89 108 125 

5 70 76 98 113 
1% eseese 56 60 85 95 
. 47 50 75 83 
2222 ͤ aseav e's 38 41 66 73 
PARTITIONS AND INNER WALLS. 
Wood 
Thickness, plastered Plaster con- 
„ 100 both sides. Ordinary.“ struction. 
% 5 70 ig 
113 TA 44 5 - 
1322 12 38 115 112 
S ea te 110 106 
2 101 100 
. 94 
3 se 725 89 90 
cre eer A 84 85 


*Brick partition walls plastered about 10 per cent. less 
than outside plastered brick walls. 


WATERPROOFING CEMENT. STRUCTURES" 


By JAMES 


Generous use of Portland cement will secure 
impervious concrete. Several structures, such 
as reinforced dams, standpipes and tanks have 
been successfully built with the concrete mixed 
in the ordinary manner in proportions about 
1:2:4 or 1:2:3, without special care other 
than to secure a wet consistency. Tests not 
here given show that ordinary sands in mortar 
in proportions 1:2%4 or richer are impervious. 
Also, so-called sand or silica cements make a 
somewhat tighter mortar than Portland ce- 
ments. 

By scientifically grading the aggregate, Mr. 
Wm. B. Fuller has successfully built tanks 
with thin walls, of proportions about 1:3:7. 
Whether it is cheaper to use the larger quan- 
tity of cement or to grade the aggregate de- 
pends upon the relative local prices of cement 
and of aggregate, and the size of the work. 
These are the proved methods that are free 
from doubt as to enduring efficiency and 
strength, and are of reasonable costs. 


— a 


From a paper read before the National Association 


of Cement Users, Buffalo, Jan. 20-25, 1908. 


L. DAVIS 


It should be remembered that troweling on 
a plaster coat of mortar or washing with thin 
grout are but modifications of use of rich pro- 
portions of Portland cement. 

The use of finer sand than is usually ac- 
cepted for ordinary concrete work may prove 
to be of special value. Its advantage, if suc- 
cessful, will consist simply in cheapening the 
process of grading ordinary materials to an 
ideal analysis. Its effects on reducing strength 
is well known, and its use will in some cases 
be limited by strength requirements. 

Puzzolan and sand cements are superior to 
Portlands in securing impermeability, but they 
are somewhat inferior in strength. Colloidal 
clay as a substitute for five per cent. and ten 
per cent. of the sand, or the substitution of 
one per cent. or two and a half per cent. so- 
lutions of alum sulphate, or possibly other 
electrolytes for the mixing water, may prove 
cheap and effective processes. The writer 
holds aloof from stronger recommendations at 
this time because of the limited range of the 
experiments, and the undetermined effect on 
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permanence of strength. Successful applica- 
tion of the clay process would require special 
appliances for drying, pulverizing and mixing. 

The degree of imperviousness whieh may 
be expected from methods above described is 
such as to meet ordinary conditions, as the 
demand for dry basements, roofs and walls, 
and the storage of water or its conveyance 
under moderate heads without objectionable 
loss or resulting damage from its escape. 

Two questions of great importance, the so- 
lution of which are being sought, are whether 
a greater degree of protection for reinforc- 
ing steel than can now be secured is neces- 
sary, and whether it is practicable to construct 
in reinforced concrete to resist hydrostatic 
heads of 100 to 300 feet, such as is demanded 
for great dams and pressure conduits. 

One of the results of investigations at the 
laboratory of the Board of Water Supply of 
the City of New York, of which the writer has 
charge, has been to confirm the often ob- 
served phenomenon of increasing impervious- 
ness with time, commonly called the result of 
the “silting up” of the concrete. The action 
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has not been fully explained, but whether it 
is physical or chemical, or whether it has 
some analogy to the schmutz-decke of the fine 
sand-filter, he who would construct impervious 
concrete may count upon its coming to his aid 
at least under conditions of moderate head of 
water in continued contact. | 

One set of experiments with mixtures as 
lean as 1:4:14 intended to secure the marxi- 
mum possible degree of permeability to serve 
as drainage blocks through which seepage of 
water might be carried away, became so nearly 
impervious in twenty-four hours under a head 
of twenty inches as to make their use for the 
purpose intended doubtful. This was with 
the flow perpendicular to the bed of the blocks. 
With the blocks so placed that the flow was 
parallel to the bed, the flow was greatly in- 
creased. 

The difficulties in securing perfect work- 
manship in mixing and placing the concrete, 
and avoiding the formation of bedding planes 
through the mass, are greater than are those 
resulting from lack of knowledge of what 
should be done. 


THE ADVANTAGES AND DISADVANTAGES 
OF SUPERHEATED STEAM 


FROM THE ENGINEER,” LONDON 


In the course of a recent discussion of this 
subject before the Manchester Association of 
Engineers, Mr. Michael Longridge referred 
first to the two chief types of apparatus, 
namely, those which are independently fired, 
and those placed in the downtakes of boilers. 
He said much difficulty had been experienced 
in keeping stop valves and their glands tight, 
but that had been remedied by the use of 
nickel alloys in the valves and seatings and 
nickel steel for the spindles. Corliss valves 
could be used on engines with heat as high as 
500° F., and piston and double-beat valves for 
all ordinary temperatures. Referring to the 
difficulty caused by pistons seizing owing to 
defective lubrication, presence of water, or dis- 
tortion of the cylinders due to irregular expan- 
sion, troubles of this kind, Mr. Longridge said, 
could be remedied by allowing greater clear- 
ance between the piston and cylinder walls. 
With regard to the cost of superheating, a 
calculation made showed that to obtain 200° 


of superheat, the extra heat required from the 
fuel was about 8.9%. To get a steam tempera- 
ture of 500 to 600° F. with a superheater of 
reasonable heating surface a gas temperature 
of 1,000 to 1,200° was necessary. Another 
calculation showed that with a Lancashire 
boiler working at 150 Ibs. pressure, 945,000 
units of superheat could be obtained at a cost 
of 480,000 B.T.U. per hour, or 5% of the total 
heat entering the boiler. 

With regard to the advantages derived from 
the use of superheated steam with reciprocat- 
ing engines, the author of the communication 
stated that by getting rid of the moisture in 
the steam by superheating the surface conden- 
sation was reduced, and if it were possible to 
keep the steam dry throughout the whole 
stroke and its temperature up to the saturation 
temperature the action of the metal in the cyl- 
inder could be suppressed entirely. Mr. Cong- 
ridge, however, showed by diagrams that these 
temperatures would require to be so high that 
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such a procedure was impossible unless the fall 
of pressure was very slight. Quoting from the 
reports of trials made by French boiler insur- 
ance companies an average gain of 10% of 
steam and 11% of coal was effected by the use 
of superheated. steam in simple engines and a 
saving of 23% in steam and 21% in fuel for 
compound engines. Mr. Longridge said it 
seemed obvious that there was a distinct sav- 
ing effected by using superheated steam, but 
a reliable formula which took into considera- 
tion all the many conditions that should enter 
into the calculation did not exist. 

Dr. John Nicolson stated that, as a result 
of recent experiments, it had been found that 
a relatively small amount of superheat, by 
preventing the formation and deposition of 
moisture in the steam, will therefore cause a 
considerable rise of wall temperature with 
early cut-offs. 

He gave a roughly correct formula: O = 0.75t, 
for the relation between the clearance-wall tem- 
perature 0 and the actual temperature t of 
the superheated steam entering the cylinder, 
when the superheat is considerable or great. 

This relation is not only of scientific interest, 
but also of great practical importance. By 
its use can be predicted the amount of super- 
heat required to raise the wall temperature (of 
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the clearance) up to that temperaure which 
corresponds to the saturation pressure of the 
steam admitted to the cylinder. Thus, if steam 
of 360° F. saturation temperature is being 
worked with the superheated steam it must, 
when entering, have a temperature of 480° F. 
to raise the cover up to 360°. As no initial 
condensation can take place if the cylinder 
walls are hotter than the saturation tempera- 
ture corresponding to the pressure, we see 
that in this case 120° F. of superheat will suf- 
fice altogether to prevent initial condensa- 
tion. 

It by no means follows, however, that an 
amount of superheat sufficient merely to raise 
the clearance wall temperature up to that cor- 
responding to saturation will eliminate the 
whole of the missing quantity.“ There is 
still the effect of valve leakage to be got rid 
of. A small amount of superheat has a very 
marked effect in reducing the amount of such 
leakage, more especially with slide valves, and 
this irrespective of whether the cut-off is early 
or late; but even when the superheat is large 
enough to eliminate cylinder condensation in 
the manner just described, there still remains 
in many cases a considerable missing quantity 
to be accounted for. This remainder can only 
be ascribed to leakage. 


FIRES IN MINES: THEIR EXTINGUISHMENT 
BY SULPHUR DIOXIDE" 


By WALTER O. SNELLINGt 


In combating mine fires the use of carbon 
dioxide as a means of producing an atmosphere 
in which combustion cannot be sustained, has 
been many times suggested, and frequently 
tried, generally with a fair degree of success. 
The cost of producing carbon dioxide has been, 
however, a decided drawback, and the danger 
of producing carbon monoxide by the reduction 
of the carbon dioxide by heated carbon, and 
consequently bringing about an explosion, has 
also tended to prevent this method from being 
used. 

The use of sulphur dioxide in combating 
Mine fires has not, I believe, been previously 
suggested or tried, and yet the method pre- 


From a paper read before the American Institute of 
Mining Engineers, Feb. 19, 1908. l 
tExplosives Chemist of the United States Government. 


sents such decided advantages over the use 
of carbon dioxide, that I now suggest the advis- 
ability of considering it as a cheap, convenient 
and safe means for fighting stubborn mine 
fires, and I herewith present some statements 
to show the advantages which this method 
would possess. 

Cost, Preparation, Etc.—Sulphur dioxide is 
produced by the simple burning of brimstone 
on a grate of suitable kind, and of such nature 
as could be quickly constructed, even by inex- 
perienced men. One ton of brimstone, cost- 
ing $40 will produce 25,000 cu. ft. of gas, and 
allowing for all sources of loss, it is probable 
that sulphur dioxide can be produced for $2 
per 1,000 cu. ft. For carbon dioxide, produced 
by the action of sulphuric acid on limestone, 
the best estimate I have been able to figure is 
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about $4 per $1,000 cu. ft. or twice as costly 
as the sulphur dioxide. 

Efficiency.—Sulphur dioxide is more efficient 
than carbon dioxide in the putting out of fire. 
Neither coal nor any other combustible ma- 
terial can possibly burn In an atmosphere con- 
taining any considerable quantity of sulphur 
dioxide. Sulphur dioxide is very heavy, being 
almost twice as heavy as carbon dioxide (1 cu. 
ft. weighing 81 grams, while 1 cu. ft. of carbon 
dioxide weighs 46 grams) and consequently the 
sulphur dioxide will penetrate into gob 
piles, and in every way serve as an 
efficient agent in finding its way into every 
part of the region of the mine into which it is 
introduced. 

Safety.— None of the dangers incident to the 
use of carbon dioxide are present with sulphur 
dioxide. No explosive lower oxides are pro- 
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duced, or can be produced by the reduction of 
sulphur dioxide. Still more important, the 
danger always present when using carbon diox- 
ide, of men getting into the gas without know- 
ing of its presence and suffocating, is absent 
when sulphur dioxide is used, since its strong 
odor gives instant warning when but a small 
fraction of one per cent of the gas is present 
in the air. 

Other Advantages.—Any leakage of carbon 
dioxide from a mine can only with great diffi- 
culty be detected. Frequently, in places where 
this method has been applied, it is probable 
that millions of cubic feet of the gas have es- 
caped through unknown fissures in the rock. 
Any leakage of sulphur dioxide would quickly 
make itself known, and the openings could ac- 
cordingly be closed before more than a small 
portion of the gas had escaped. 


DOUGLAS FIR“ 


By DAVID ALLERTON 


Douglas fir varies in its structural condition 
of fiber, is very refractory to treatment, and 
is injured by high temperature or long con- 
tinued steaming, and in treating a number of 
pieces there will be considerable difference in 
penetration. In sawed timber much of this 
difference is due to the mode of sawing. The 
timber has a hard and soft side; in one a pen- 
etration of perhaps an inch is obtained and in 
the other twice as much. In seasoned fir piling 
some pieces of the same charge will show 2 ins. 
and some 4% ins. The penetration varies also 
in different parts of the same pile. 

To treat seasoned timber without steaming, 
the cylinders must contain steam pipes to keep 
the solution hot and to bring the wood up to 
the same temperature, and the pressure must 
be gradual. If this process is followed the im- 
pregnation will be as thorough as if the wood 
were steamed, and there will be no subsequent 
drip. 

The method in the case of seasoned fir is to 
place the wood in a sealed retort and to turn 
the steam into the coils, the creosote being in- 
troduced at a temperature of 170° F. Time 


*From a paper read at the annual meeting of the 
United States Wood Preservers’ Association at Kansas 
City, Mo., Jan 21-23. 


was allowed for the exterior of the wood to 
become of equal temperature with the oil 
(about an hour), the temperature during the 
process being kept at 175° to 180° F. Pres- 
sure was started very gradually to allow the 
injected oil to follow the expanded and heated 
cells, for if the pressure was suddenly raised 
the contraction of the outer fiber effectually 
stopped the absorption, opposing, as it were, 
a dead wall. By gradually increasing the pres- 
sure the oil in the gradually expanding cells 
was forced still farther in by the increased 
pressure of the oil behind. In this way a pene- 
tration in seasoned fir of 2 to 4% ins. in piling, 
the treatment taking 12 to 14 hours was ob- 
tained. 

Green fir was treated by the open tank“ 
method. This consisted of two treatments. 
The preliminary treatment was the same as 
mentioned for seasoned fir, except that the 
water in the wood being expanded and replaced 
by the heavier creosote, and rising to the top 
of the retort was drawn off through a stand- 
pipe connected with a K -in. pipe and valve. 
After 12 hours’ pressure the oil was drawn off 
and the wood and retort cooled for 12 hours, 
when the process was repeated, another grad- 
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ual pressure being maintained for 12 hours. 
We found that we injected the most oil in the 
first 12 hours, but got our penetration in the 
second 12 hours. The average penetration was 
1 to 2 ins. This process, with inferior results 
and consuming 36 hours, is not desirable unless 
necessary. Both processes require the super- 
vision of an expert or skilled help, for if tem- 
perature and pressure are not properly regu- 
lated the result will not be satisfactory. 
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The principle involved in this mode of treat- 
ment is to have the wood warmed to as near 
as possible the temperature of the fluid to be 
injected. It is apparent that the attempt to 
force a hot solution into cold, refractory wood 
must result in failure, but by giving the wood 
time to expand and the heat time to penetrate 
toward the center of the timber it is found 
that the fluid is gradually forced in, in propor- 
tion as the interior heat increases. 
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FROM “THE BOILER MAKER” 


It has been estimated in the case of a 72-in. 
by 18-ft. horizontal tubular boiler built to 
withstand a pressure of 125 lbs. per sq. in. that 
the total cost of labor and material used in the 
boiler would be about $561, of which 80% is 
the cost of material, and 20% is the cost of 
labor. Of this amount, the cost of labor on 
the riveted joints alone—that is, of laying out 
the riveted holes, punching, riveting, etc.—is 
about 19% of the cost of labor, and 3.7% of 
the total cost of the boiler. The additional 
material; that is, butt straps or laps and riv- 
ets costs about 5% of the cost of material and 
3.8% of the total cost of the boiler. Therefore, 
the cost of the riveted joints alone is about 
8% of the total cost of the boiler. This is as- 
suming that the longitudinal joint is a double 
riveted butt joint and that the holes are 
punched and all rivets driven on the bull ma- 
chine. 

The only possible substitute for riveting 
seems to be some form of welding in which the 
metal itself is strueturally united in such a 
manner that the finished product forms one 
homogeneous piece of uniform quality and 
properties throughout. Furthermore, in or- 
der for such a system to be of any practical 
use, the tensile strength of the welded joint 
must be as great or greater than that of a 
riveted joint, and the cost of doing the work, 
including the fixed charges on the apparatus, 
must not be greater than the cost of riveting; 
that is, it must be less than 8% or 10% of the 
total cost of the boiler. 


The ordinary method of welding by mechani- 
cal means, such as hammering, cannot be used 
in welding boiler shells, both for practical rea- 
sons and because the strength of a weld made 
in this manner is always uncertain. There 
has recently come into use, however, a system 
Known as autogenous welding, in which the 
metal itself is raised to a temperature suffi- 
ciently high to cause it to be its own joining 
material; that is, the parts are joined together 
by the fusion of their own substance without 
mechanical aid. 

A recent development of this system is the 
use of the oxyacetylene blowpipe, and this 
seems to have been fairly successful, since a 
very high temperature (3,000° F.) can be ob- 
tained with it, so that even thick plates can 
be welded rapidly without the use of an ex- 
cessive amount of fuel. Both oxygen and acet- 
ylene can be produced or obtained commer- 
cially at a reasonable price, and the apparatus 
required is not very complicated, the blowpipe 
itself being a small brass instrument weighing 
only about 2 lbs., which can be readily handled 
by an inexperienced workman. 

At present, the use of autogenous welding 
will probably be confined to repair work, for 
which it seems particularly well adapted on 
account of its portability. It certainly will not 
be used for welding the seams of large boilers 
or pressure tanks until it is absolutely known 
that a reliable weld can be made which 
will be at least 85% as strong as the metal 
itself. ; -íj 
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Chemical Sterilization of Drinking Water.— 
Messrs. Palerno and Cinngolani, the inventors 
of “‘tachyol,’’ (fluoride of silver), an anti- 
septic employed in surgery, have found that 
a solution of 1 part in 500,000 of water will 
destroy all germs, including B. subtilis, its 
germicidal effect being much greater than that 
of chlorine, bromine or ozone. 


International Atomic Weights.—The inter- 
national committee on atomic weights has re- 
cently announced the changes in the list of 
elements for 1908. These are, with one ex- 
ception, practically. the same as those an- 
nounced for 1907. The only notable change 
is the addition of a new element, Dysprosium, 
whose atomic weight is given as 162.5, to the 
list. 


A Novel Fire-Detecting Device consists of a 
fine copper wire core, encased in fusible metal, 
which, in turn, is covered with insulating ma- 
terial, the whole being contained in a copper 
tube, about 1-10 in. in diameter. This wire 
is strung the same as ordinary bell wire, or 
used in short sections attached to terminals 
and mounted on porcelain blocks in the form of 
a thermostat. When the temperature rises to 
the point at which the wire is designed to ope- 
rate, 160. 200 or 370 degrees F., the fusible 
alloy softens and expands through the meshes 
of the insulation against the inner surface of 
the copper tube, thus forming a positive and 
permanent contact between the latter and the 
core wire, and causing the alarm bells to con- 
tinue ringing until either the battery is ex- 
hausted or the circuit is intentionally broken. 


A New Insulating Material, which is claimed 
to have a high specific resistance approaching 
that of gutta-percha and porcelain, has been 
recently patented by Herr Muller, a German 
inventor. The substance is almost incombust- 
ible, as it will even stand exposure for a short 
time to the electric arc without burning. Its 
composition is as follows: 100 parts of min- 
eral pitch are dissolved in 20 parts of a vola- 
tile solvent (e. g., benzine), and from 25 to 
75 parts of this solution are added to 100 
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parts of finely-ground asbestos. The mixture 
is then submitted to very great pressure, and 
is dried at a low temperature to expel the 
whole of the solvent. 


The Effect of Alum and Clay in the Water- 
proofing of Concrete.—Portland cement liber- 
ates on the addition of water, free lime, 
which, uniting with water, forms a hydrate. 
Ordinary alum being sulphate of potash and 
aluminum, the reaction between the lime and 
alum results in the precipitation of aluminum 
hydrate, which forms as a colloid or gelatin- 
ous precipitate and tends to decrease permeabil- 
ity by decreasing the voids. Plastic clays are 
formed by the decomposition of rocks such as 
feldspar (a silicate of aluminum, sodium and 
postassium), and these silicates possess a me- 
chanical ability in closing the voids in con- 
crete. Regarding the probable effect of the 
addition of alum and clay it is known to some 
engineers that the presence of sulphates and 
alumina in cement is fot desirable above cer- 
tain limitations, owing to their accelerating 
action on the set, loss in ultimate strength, 
possible expansion of the sulphates when used 
in water, and their disintegrating effect in sea- 
water.—S. A. Brown in Engineering News. 


Canal-Boat Haulage.— For canal boats, such 
as are used on the Lehigh and Delaware canals, 
the effective tow-rope pull (in pounds) re- 
quired for any number of loaded boats is ex- 
pressed approximately by the formula 0.45 VT, 
and for empty boats by 0.67V°T, when V is the 
speed in miles per hour and T the total weight 
in tons of 2,000 lbs. The boats used on these 
canals are 87% ft. in length, 10 ft. 5 ins. wide, 
and have a draft (loaded) of 5 ft. 2 ins.; 
weight, empty, 23.8 tons; loaded, 137 tons. 
The ratio of immersed cross-section of a 
loaded boat to the canal section is about 1 


to 8. Speed, as fixed by conditions of steer- 
ing: single boats, up to 5 mi./hr.; two-boat 
tows, 3.5-4 mi./hr.; four-boat tows, up to 3 


mi./hr., except on sharp curves. The energy 
required in watt-hours per ton-mile at the 
trolleys of the mining locomotives or tractors 
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used for towing, is approximately 12 for four- 
boat tows, 16 for two-boat tows, and 22 for 
single boats.—From data in a paper entitled 
“Notes on Electric Haulage of Canal Boats,“ 
by L. B. Stillwell and H. S. Putnam, read be- 
fore the A. I. E. E., Mar. 13, 1908. 


The Use of Glycerine in Radiators.— A reli- 
able anti-freezing mixture for use in radiators 
is a 20% solution of glycerine in water. This 
freezes at 17° F. For very cold climates a 
30% solution which freezes at 10° F., may be 
used but for ordinary purposes the 20% solu- 
tion will prove very satisfactory. Crude gly- 
cerine should not be used, as it contains about 
10% of sodium salts, which may cause a de- 
posit on the tubes of the radiator. What is 
known commercially as pale distilled’’ glycer- 
ine may be used. This contains only 0.1% of 
salt, a quantity so small as to preclude the 
incrustation of the tubes. The glycerine is 
not affected by a temperature of 210° F. and 
needs replacement only at very long intervals. 
The glycerine and water should be mixed be- 
fore being put into the radiator or the glycer- 
ine may be poured in after the water while 
the engine is running. Under no circum- 
stances should the glycerine be poured in be- 
fore the water as it has a much higher spe- 
cific gravity than the water and will, conse- 
quently, when circulation begins, lodge in the 
water jackets, restrict the free circulation of 
the water and cause possible serious overheat- 
ing.—Condensed from “The Commercial 
Motor.“ 


Live- Steam Feed-Water Heating. Many 
tests which have been made appear to show 
that some economy results from the use of 
live steam in feed-water heating, but it is 
difficult to see how any saving can be effected 
by taking live steam from a boiler and imme- 
diately returning it thereto when mixed with 
feed-water. There are indirect advantages in 
this method, but they consist for the most 
part in greater uniformity of working, the 
avoidance of straining, and in the consequent 
saving of wear and tear on the boilers. An 
exhaustive test was recently made by Prof. 
John Goodman and Mr. D. R. MacLachlan on a 
14-ft. return tubular boiler, 96 ins. in diam- 
eter, having 60 3-in. tubes and two 6-ft. fur- 
naces each 30 ins. in diameter. This boiler 
was tested for 12 hours at an output of 5,000 
Ibs. of steam per hour, both with and without 
the live-steam heater. The results of the two 
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tests, as given in a paper read before the In- 
stitution of Mechanical Engineers, show that 
the boiler evaporated almost exactly the same 
quantity of water per pound of coal both when 
the heater was in use and when not in use. 
The only advantage discernible from the use 
of the heater was that the deposit in the boiler 
was materially less when the heater was used 
than when the feed water passed direct to the 
boiler. 


Moisture and the Strength of Wood.— The 
United States Forest Service made some time 
ago a thorough study of this question. The 
results of its investigations are interesting and 
instructive. It has been found that the rela- 
tion of moisture to strength follows a definite 
law. The strength of all kinds of wood in- 
creases rapidly with proper drying, the amount 
of increase depending on the species and the 
degree of dryness. Thus the strength of a 
piece of unseasoned red spruce may be in- 
creased over 400% by a thorough drying at the 
temperature of boiling water. But the 
strength decreases again as the wood reab- 
sorbs moisture. Air-dried wood protected 
from the weather, and containing 12% of 
moisture is, according to species, 1.7 to 2.4 
times stronger than when green. Drying also 
increases the stiffness of wood. These con- 
clusions have been drawn from pieces of small 
cross-section, not exceeding 4 ins. by 4 ins. 
Large timber requires years of drying before 
the moisture is reduced to the point at which 
the strength begins to increase. It has been 
found that, under normal conditions, wood 
fiber will absorb a definite amount of moist- 
ure. Additional water only fills the pores. 
It has also been found that the water which 
fills the pores has no effect on the 
strength. The fiber saturation points are: 
For longleaf pine, 25; red spruce, 31; chest- 
nut, 25; red gum, 25; red fir, 23; white ash, 
20.5; Norway pine, 30%, estimated on the dry 
weight of the wood. Timber that has been 
dried and resoaked is slightly weaker than 
when green.— Engineering Times.“ 


A New Lubricant Testing-Machine.— The 
Blake consists of a vertical shaft driven by a 
pulley and belt, with a conical cup on its up- 
per end. Into the cup is accurately fitted a 
metal cone, on the top of which is a vertical 
spindle; to this are fitted two horizontal arms, 
with vanes attached to give air resistance. A 
revolution-counter is connected to the revolv- 
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ing cup, and another to the revolving cone in- 
side the cup. 

The machine works as follows: A small 
quantity of the oil or lubricant to be tested is 
placed in the cup, and the loose cone, with its 
vertical spindle and vanes, is placed in the 
cup; the cone has a groove in its side, in 
which a small quanaity of oil may remain. 
The lower spindle, with the cup attached, is 
then made to revolve quickly for several hours, 
for example; and as the cup revolves with the 
cone inside it, the friction between the cup and 
the cone causes the latter to revolve also, but 
at a slower speed than the cup, on account of 
the resistance offered by the vanes beating the 
atmosphere. After the machine has been run- 
ning for a given time the number of revolu- 
tions made by the cup and those made by the 
cone are noted, and a record made of them. 
Then a second oil or lubricant is put in, after 
first removing completely all traces of the one 
previously tested, and a note made of the revo- 
lutions made respectively by the cup and cone 
during the same period of time as the first 
test. If the number of revolutions made by 
the cone be less with the second ofl or lubri- 
cant than with the first, it naturally follows 
that the friction between the cup and the cone 
has been less, and therefore that the second 
oil or lubricant is the better. Many oils can 
be compared in this way, and their lubricating 
value written down in the exact order of merit. 
For testing “heavy” oils a lever and weight 
are used for giving the requisite pressure be- 
tween’ the cone and the cup.— Engineering.“ 


Vanadium in Cast Iron.—By the use of va- 
nadium in steel the elastic limit is increased 
without an impairment of the ductility of the 
steel—that is, an exceedingly strong steel is 
obtained, with its softness still remaining. 
Coupled with these most valuable properties is 
another, and that is the extreme resistance to 
deterioration when the metal is subjected to 
severe and continued strains in service. Van- 
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adium steel is nonfatiguing, and, therefore, an 
ideal railroad and rolling mill metal. It is 
but natural that attention should be drawn to 
the use of vanadium in the foundry. The very 
first casting which might be benefited is the 
car wheel. Next would come the various kinds 
of rolls, then alkali pots, pump parts, etc.— 
wherever strains are heavy and oft-repeated, 
either direct tension and compression alter- 
nately and in cases where castings are sub- 
jected to shock or great variations in tempera- 
ture. In order to learn something of the ef- 
fects of vanadium on cast iron a series of 
tests was recently conducted by Dr. Richard 
Moldenke, using melted scrapped car wheels 
for white iron and a good machinery pig iron 
for a variety of gray iron. A ferrovanadium 
alloy (powdered) carrying high carbon was 
selected because it melted at a lower tempera- 
ture and would also be cheaper for the foun- 
dryman. Inasmuch as vanadium, besides be- 
ing a great strengthener, is also a powerful 
deoxidizing agent, and the increase in strength 
obtained by its use might be attributed to the 
purification of the iron only, 80 per cent. fer- 
romanganese was added in sufficient quantity 
to add 0.5 per cent. of manganese, and then 
the ferrovanadium. The tests seem to con- 
firm the belief that the addition to the strength 
of the metal is a well founded one. The van- 
adium alloy used contained vanadium, 
14.67%; carbon, 6.36%, and silicon, 0.18%. 
The results obtained show an increase in.the 
breaking strength of a standard 1%-in. round 
test bar from 2,000 lbs. to 2,500 lbs. for gray 
machinery fron containing 0.59% Mn and 
0.25% V; and from 1,500 lbs. up to 3,900 Ibs. 
for white fron (remelted car wheels) contain- 
ing 0.54% Mn and 0.22% V. They are suffl- 
cient to warrant further investigation on the 
part of every foundryman who has special 
problems in strength to master, and Dr. Mol- 
denke has therefore made public his prelim- 
inary investigations, instead of withholding 
them until further contemplatéd tests are com- 
pleted. 
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ANALYSIS OF ELASTIC ARCHES.—Two- 
Hinged, Three-Hinged and Hingeless, of 


Steel, Masonry and Concrete. By Joseph 
W. Balet, C. E. New York: The Engi- 
neering News Publishing Co. Cloth; 6 x 


9 ins.; pp. 320; with 184 diagrams (in- 
cluding 6 folding plates) and 19 tables. 
$3, net. 


Reviewed: by FRANK P. McKIBBEN.* 


Designing engineers peruse with interest 
any new book that deals with the analysis and 
design of arches. A few attempts have been 
made to place the design of these structures 
on a practical working basis, but as yet no 
book has fulfilled the requirements. This 
work of Mr. Balet is in some respects a step 
in advance of anything yet attempted in Eng- 
glish. The author not only presents an ex- 
tended discussion of the theory involved, but 
he also devotes considerable attention to the 
application of the theory to the design of the 
structure. The work exhibits an exceptional 
knowledge of mathematics and mechanics on 
the part of the author. 

Hingeless arches, and arches with two and 
also with three hinges, are treated principally 
by graphical methods. The reactions due to 
the loads on the structure are studied by 
means of intersection loci” and “tangent 
curves.” Intersection loci’’ are what others 
have called reaction loci” or position lines.“ 

Chapter I. is devoted principally to defini- 
tions. In Chapter II. three-hinged arches, with 
braced as well as solid ribs, are treated at 
some length. The three-hinged arch is static- 
ally determined as regards the outer forces, 
and therefore can be treated without the aid 
of the theory of elasticity. In a treatise on 
elastic arches, however, the analysis of the 
three-hinged arch is not out of place, if for no 
other reason than that of completeness. A 
little attention is given in Chapter II. to the 
three-hinged arch rib of masonry, concrete or 
reinforced concrete. 

The greater part of the book, covered by 
Chapters III. and JV., is devoted to the study 
of the two-hinged and the hingeless arches. 


professor of Civil Engineering, Lehigh University, 
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It is in these two chapters that the most valu- 
able part of the work lies. The stresses in 
the two-hinged arch are analyzed with the aid 
of the intersection loci,” and those of the 
hingeless arch by the intersection loci” and 
the “tangent curves.“ 

Chapter V. is devoted to the distribution of 
stresses in arch and other sections, to formulas 
for mansory and reinforced concrete columns, 
to bending moments and shears in beams, and 
to flexural stresses in reinforced concrete 
beams. In the latter case, the compression in 
the concrete above the neutral axis of the 
cross-section of the beam is assumed to vary 
in accordance with the parabolic curve. On 
page 205 the maximum allowable com- 
pressive stress in concrete is given as 400 
pounds per square inch, and the shearing 
stress not greater than 50 pounds per square 
inch. In short, plain concrete columns in 
which the unit stress is 400 pounds, the shear- 
ing stress will be much greater than the speci- 
fied allowance of 50 pounds per square inch. 
Concrete in shear can safely carry considerably 
more than 50 pounds per square inch. The 
allowance given is the one usually specified 
where it is intended to take account of tension 
on the diagonal lines in beams. 

In Chapter VI., under the title Stresses 
Caused by Lateral Wind Pressure,“ four pages 
are devoted to this subject. The remainder 
of the chapter, twenty-six pages, is devoted to 
the discussion of loads on arches, determina- 
tion of the type of arch, comparison of stresses 
and deflections in the three types of arches, 
dimensions of existing arches, etc. The mathe- 
matical work necessary to deduce the various 
formulas is principally set forth in an appendix 
of seventy-two pages. 

The book is difficult to read, due partly to 
the arrangement of the subject matter. Ref- 
erences to subsequent chapters should be 
avoided as much as possible in any work. In 
arranging a book dealing with a subject as 
complicated as the analysis of the elastic arch, 
one should take great pains to have the sub- 
ject matter logically and clearly set forth, 
and to have the diagrams so well made that 
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the reader can easily follow them. With the 
book in question, many of the diagrams are 
not clear. The work shows a keen insight info 
the mathematics and the theory of the arch, 
and the engineer who is well-versed in matlie- 
matics and mechanics will derive benefit from 
studying the book, but the beginner will find 
difficulty in following the subject as here set 
forth. 


THE METALLURGY OF IRON AND STEEL. 
—By Bradley Stoughton, Ph. B., B. S., 
Adjunct Professor, School of Mines, Co- 
lumbia University. New York: Hin 
Publishing Co. Cloth; 6 x 9% ins.; pp. 
509; 319 illustrations in the text and 33 
tables. $3, net. 

This new work of Prof. Stoughton is de- 
signed both as a text-book for colleges and as 
a reference work for all who are engaged or 
interested in the manufacture of iron and 
steel. It is altogether a most complete anf 
valuable work, as it gives the best methods of 
production and in addition records in a thor- 
ough and practical manner the most recent 
advances in the subjects of metallography, cor- 
rosion and the new alloys. The book assumes 
on the part of the readers a knowledge of the 
fundamental principles of chemistry and phys- 
ics, but for those who have not had training 
in these subjects or whose knowledge of these 
sciences has become somewhat unreliable, a 
chapter is inserted covering the chemical and 
physical principles involved in metallurgical 
operations. The section on chemistry in this 
chapter is especially well written and many 
text-books on the subject could be improved 
if their writers were to use the clear and direct 
methods employed by Prof. Stoughton. The 
book opens with a chapter on fron and carbon, 
defining and discussing the various kinds of 
iron and giving a bibliography of references 
to works and periodicals dealing with the met- 
allurgy of iron and steel. Chapter II. takes 
up the manufacture of pig iron, discusses the 
principles involved and describes the methods 
of production. Chapter III. is devoted to an 
exposition of the various processes employed 
for the purification of pig iron and a compari- 
son of these processes is made. In the fourth 
chapter the author discusses the manufacture 
of wrought iron and crucible steel, and in the 
following two chapters the Bessemer and open- 
hearth processes. Chapter VII. takes up the 
subject of defects in ingots and other castings 
and in Chapter VIII. the methods employed in 
the mechanical treatment of steel are consid- 
ered in detail. Chapter IX. deals with iron 
and steel founding, the making of molds, the 
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design of patterns, cupola practice, the melting 
of steel for castings, etc. The succeeding three 
chapters are devoted to the discussion of the 
solution theory of iron and steel, and the con- 
stitution of steel and cast iron. Chapter XIV. 
takes up the heat treatment of steel, discussing 
improper heating, methods of hardening and 
the constitution of hardened and tempered 
steels. The alloy steels form the subject of 
Chapter XV., the alloys with nickel, man- 
ganese, chromium, silicon, vanadium and ti- 
tanium being treated of, as well as self-hard- 
ening and high-speed tool steels. In Chapter 
XVI. the author gives the most recent theories 
regarding the corrosion of steel and describes 
the best preservative coatings and their action. 
Chapter XVII. deals with the électro-metal- 
lurgy of iron and steel. In this section the 
various electro-thermic processes and furnaces 
for the manufacture of pig iron and steel are 
described and compared, and electrolytic meth- 
ods for the refining of iron are given. Chap- 
ter XVIII. takes up the metallography of iron 
and steel, giving a full discussion of the va- 
rious sides of the subject. The final chapter 
is that previously mentioned as giving a re- 
view of the principles of chemistry and physics 
necessary to undertake the study of metal- 
lurgy. An excellent feature of the book is 
that at the end of each chapter full references 
to the bibliography of the subject dealt with 
in that particular section are given. Prof. 
Stoughton’s work will undoubtedly find a wide 
sale among metallurgists and students on ac- 
count of the thorough manner and clear style 
in which he has treated the subject. 


PRACTICAL STEAM AND HOT WATER 
HEATING AND VENTILATION.—By Al- 
fred G. King. New York: The Norman W. 
Henley Publishing Co. Cloth; 6% x 9% 
ins.; pp. 402; 303 {illustrations in the 
text. $3. 

This work is one of the most complete and 
exhaustive yet published on this branch of 
domestic engineering. Heating contractors, 
architects and builders, as well as steam fitters 
and plumbers, will find it an excellent presenta- 
tion of the most up-to-date practice in the de- 
sign of heating and ventilating systems. Af- 
ter an introductory chapter the author takes 
up heat, its nature, measurement and trans- 
mission. Chapter III. is.devoted to the evolu- 
tion of heating apparatus and Chapter IV. 
deals with boiler surfaces and fittings. The 
construction of the chimney flue is next con- 
sidered. This is followed by a chapter on 
pipes and fittings and one on air valves. The 
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general subject of radiation is then taken up, 
the forms of radiating surfaces described, the 
proper location of radiators discussed and 
rules for estimating radiation for steam and 
hot water given. The next two chapters give 
the essential features of steam-heating appa- 
ratus, the subject of exhaust-steam heating 
being given a full treatment. Hot-water heat- 
ing and apparatus is then discussed and va- 
rious systems are described. Miscellaneous 
heating is next considered and the vacuum va- 
por and vacuum exhaust systems are discussed. 
The author then takes up the question of ra- 
diator and pipe connections, and this is fol- 
lowed by a thorough though rather brief treat- 
ment of the subject of ventilation. The re- 
maining chapters in the book take up the ques- 
tions of steam appliances in general, central- 
station heating, pipe and boiler coverings, tem- 
perature regulation and heat control, busi- 
ness methods, contracts, specifications, and 
other miscellaneous details. 


A TEXT-BOOK OF ELECTRO-CHEMISTRY.— 
By Max Le Blanc, Professor in the Uni- 
versity of Leipzig. Translated from the 
Fourth Enlarged German Edition, by Wil- 
lis R. Whitney, Ph. D., Director of the Re- 
search Laboratory of the General Electric 
Company, and John W. Brown, Ph. D., 
Director of the Research and Battery Lab- 
oratory of the National Carbon Company. 
New York: The Macmillan Company, 
1907. Cloth; pp. xiv + 338; 9 x 6 ins.; 
cloth. Price, —. 

Electro-chemistry is not a very young sci- 
ence. Volta devised his crown of cups in 1800. 
Following at various intervals of time came 
Davy’s great discovery of the alkali metals, 
Faraday’s discovery of the fundamental law 
called by his name, the development of the 
art of electroplating metals, Hittorf’s work on 
the migration of fons, and Kohlrausch’s con- 
ductivity measurements. A number of other 
fundamental facts were known before 1887, 
when Arrhenius proposed the dissociation 
theory of solution, but there was no one theory 
to bind the whole into one body of closely cor- 
related facts. Consequently, previous to 1887 
this branch of knowledge advanced but very 
slowly. On the other hand, since then it has 
grown with leaps and bounds, and numerous 
apparently unrelated facts have been shown 
to be really very closely related. 

To write a book which shall comprehensively 
yet simply deal with this subject is a dif- 
ficult task, yet in the book before us Le Blanc 
has placed at the disposal of the student a 
model of completeness and clearness of state- 
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ment. Without doubt this is the one best re- 
cent book on the subject. 

The first chapter deals with the forms of 
energy in general and their measurement. 

The second chapter gives a sketch of the his- 
tory of the subject. 

The rest of the book treats in order of the 
theory of electrolytic dissociation, the migra- 
tion of ions, the conductance of etectrolytes, 
electrical endosmose, migration of suspended 
particles, electromotive force, electrolysis, po- 
larization, and storage cells. An appendix con- 
tains extensive tables of notation. An author's 
index and a subject index, both very coniplete, 
close the volume. 

No student of electro-chemistry can get 
along without this book. 

The translation is finely done, the English 
showing practically no trace of the original 
German, a good point which cannot always 
be said of translations of scientific works. In 
a few cases the translators have added im- 
portant original material, such addition being 
always clearly indicated. 

Throughout the book diagrams are freely 
employed to make the statements clear. There 
are also numerous tables of electro-chemical 
properties of matter. The mathematical treat- 
ment is always simple and lucid, requirtng in 
most cases scarcely more than an elementary 
knowledge of algebra on the part of the reader. 

Misprints are very few. A careful reading 
of the whole book only disclosed the following, 
namely, on page 2, line 8, A for a, and in line 
11, d for 1. On page 59, line 7, Mg Cl for Mg 
Gl. 

The paper, print and binding are good. 


AN INTRODUCTION TO THE STUDY OF 
ELECTRICAL ENGINEERING. — By 
Henry H. Nerris. Professor of Electrical 
Engineering in Sibley College, Cornell 
University. New York: John Wiley & 
Sons. London: Chapman & Hall, Ltd. 
Cloth; 6 x 9 ins.; pp. 404; illustrated. 
$2.50. 


The plan of this introductory work is to take 
examples from the every-day experience of the 
student as the basis of a general survey of elec- 
trical applications. The result of combining 
with these experiences the lessons taught by 
scientific research, will be, Professor Norris 
belleves, a clearer conception of electrical laws 
than can be obtained in any other way. The 
author’s point of view is that a student should 
have intimate personal knowledge of the things 
and phenomena with which he has to deal be- 
fore any explanation of the reasons why these 
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phenomena take place is offered. As a result 
this work is of a descriptive character and one 
which can be understood by any intelligent 
young man before he has had any technical 
training. The book opens with an interesting 
historical survey or the development of elec- 
trical engineering. The next two chapters 
take up the fundamental electrical and mag- 
netic units and materials. These are followed 
by two chapters on electric and magnetic cir- 
cuits. The author then takes up the construc- 
tion and operation of electric generators. 
Transformers and their application form the 
subject of the next chapter, which is followed 
by a discussion of the construction and opera- 
tion of power plants. Electric motors and 
their application, electric lighting and heating, 
and electrical measurements are then taken up 
and the work closes with a chapter on the 
transmission of intelligence. In this the va- 
rious systems of telegraphy and telephony are 
briefly considered. A very complete index 
adds considerably to the value of the book. 


WATER SUPPLY.—By Frederick E. Turn- 
eaure, C. E., D. Eng., Dean of the College 
of Mechanics and Engineering, University 
of Wisconsin, Madison, Wis. Chicago: 
The American School of Correspondence. 
Cloth; 6% x 9% ins.; pp. 143; illus- 
trated. $1.00. 

This work is issued to supply the need felt 
for a practical working guide, of low cost, that 
will appeal not only to the technically trained 
man, but to the beginner and self-taught man 
as well. A special effort has therefore been 
made to have the language clear and simple, 
and the formulas of higher mathematics have 
not been included. The arrangement of the 
subject-matter is such as to carry the reader 
along from the easier steps until he gains com- 
plete mastery of the subject. The book opens 
with a discussion of water consumption and 
the sources of supply. The collection of sup- 
plies is then taken up and a section on distri- 
bution follows. A chapter on the purification 
of water closes the work. The book is a most 
excellent elementary summary of the funda- 
mentals underlying the subject, and is alto- 
gether up to the high standard established by 
the author in the longer work on Public Wa- 
ter Supplies” written by him in collaboration 
with H. L. Russell. One criticism might be 
made of the discussion on “Domestic Filters,” 
which is given a very scanty treatment. This 
subject, which is a most important one in al- 
most every community, is dismissed after a 
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discussion covering about three-fourths of a 
page. This fault is not, however, peculiar to 
Prof. Turneaure’s work, as almost every text- 
book on the subject of water supply is defi- 
cient in its treatment of this branch of the 
subject. 


POWER AND TRANSMISSION.—By E. W. 
Kerr, M. E., Professor of Mechanical En- 
gineering, Louisiana State University. 
Second Edition; Revised and Enlarged. 
New York: John Wiley & Sons. Lon- 
don: Chapman & Hall, Ltd. Cloth; 6 x 
9 ins.; pp. xiv. + 366; 264 illustrations in 
the text. $2. 


The fact that this work is now in its second 
edition indicates the favorable reception which 
it has had as an elementary text-book for use 
in colleges and technical schools. The book 
has been altered by the rewriting of the chap- 
ters on steam turbines and valve diagrams, 
and the addition of matter on heat and the 
use of the steam table. A large number of 
new problems have been added and errors 
which appeared in the first edition have been 
corrected. The work is divided into three 
parts, the first dealing with the general sub- 
jects of machinery and mechanics. This set- 
tion contains chapters on shafting, bearings, 
friction and lubrication of bearings, friction 
wheels, pulleys, belt gearing, toothed wheels, 
screws, cams, levers, linkwork, and pipe fit- 
tings. The second part of the work deals 
with steam power in general, and is subdivided 
into chapters on heat and steam, the simple 
steam engine, automatic cut-off engines, high- 
speed engines, indicators, compound engines, 
condensers, valves and valve diagrams, rotary 
engines and steam turbines and appendages 
to engines. The third section covers the sub- 
jects of pumping machinery, gas-engines, wa- 
ter-power, compressed air and hot air engines. 
Tables in an appendix give the properties of 
steam, the flow of water over weirs, the flow 
of compressed air through pipes and the ve- 
locity of water. 


DREDGING FOR GOLD IN CALIFORNIA.— 
By D’Arcy Weatherbe, M. C. S. C. E. San 
Francisco: The Mining and Scientific 
Press. Cloth; 6x9 ins.; pp. 219; with 103 
illustrations in the text. $4. 

Some of the matter which this work contains 
appeared in The Mining and Scientific Press,“ 
but the greater part of it is new. It contains 
considerable matter which has been collected 
by the author on methods and costs of dredg- 
ing work that will be of value to the mining 
engineer. The first chapter is devoted to in- 
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troductory remarks and a discussion of the ge- 
ology of the California gold fields. Chapter II 
deals with the methods to be employed in pros- 
pecting dredging ground, precautions to be ob- 
served, etc. In Chapter III the author treats 
of dredging machinery, and many illustrations 
of dredges at work are here given. The fourth 
chapter deals with the methods of operation, 
and in Chapter V the metallurgy of dredging is 
taken up. The next chapter discusses costs 
and the importance of lost time as a factor 
in increasing the expenses of the work is care- 
fully shown. Chapter VII takes up the horti- 
cultural question and comparative profits ob- 
tained by dredging land for gold and using it 
for agricultural purposes are considered. Chap- 
ter VIII is devoted to general considerations, 
and in Chapter IX the opinions of a number of 
mining engineers on various phases of the sub- 
ject in question are given. The illustrations 
and typography of the book are good. 


WIRELESS TELEPHONY.—In Theory and 
Practice. By Ernst Ruhmer. Trans- 
lated from the German by James Erskine- 
Murray, D. Sc., Fellow of the Royal So- 
ciety of Edinburgh. New York: D. 
Van Nostrand & Co. London: Crosby 
Lockwood & Son. Cloth; 6 x 8% ins.; 
pp. 217; illustrated. $3.50, net. 

This work is the first published complete 
account of the progress that has been made 
in the field of wireless telephony. In view 
of this fact the author has avoided technicali- 
ties as far as possible, in order to make his 
work readable by all interested in this branch 
of electrical engineering. The book is well 
up to date, describing experiments made by 
the author as late as February, 1907, and 
others made by the translator in August of last 
year. The author first takes up the question 
of wireless telephony by means of light or 
heat radiation. In this section are six chap- 
ters, dealing with the photophone, varying 
sources of radiation, the speaking arc, the 
photographophone, light-telephony at useful 
distances, and the best working condi- 
tions for light-telephony. The second part 
of the book is devoted to the discussion of 
wireless telephony by means of elec- 
trical forces. The various chapters deal with 
the subjects of closed-circuit telephony, electro- 
magnetic induction telephony, spark telephony, 
accelerated spark rates, multiphase spark dis- 
charges, high frequency alternators, the arc 
as a high frequency generator, the Poulsen 
generator, multiple arcs in air, applications of 
the arc to telephony, the Duddell phenomenon 
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and forced vibrations. The author then gives 
his conclusions as to the usefulness of wireless 
telephony. This is followed by an appendix 
by the translator in which he describes briefly 
his own experiments in the United States. Al- 
together the work is undoubtedly the most 
complete presentation of the subject that is in 
print. 


THE GAS ENGINE.—A Treatise on the In- 
ternal-Combustion Engine Using Gas, 
Gasoline, Kerosene, Alcohol, or other 
Hydrocarbon as Source of Energy. By 
Frederick Remsen Hutton, E. M., Ph. D., 
Se. D. Third Edition, Revised and En- 
larged. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. Cloth; 
6 x 9 ins.; pp. xviii + 553; 250 text fig- 
ures; $5.00. 


The rapid progress in the design and con- 
struction of internal-combustion engines, which 
has been made in the last few years, has led 
the author of this standard work to bring it 
more thoroughly up to date. In the first two 
editions the author had prominently before his 
mind the idea of examining what the machine 
does and how this is accomplished. In this 
edition, on the other hand, he considers the 
gas-engine from the quantitative view-point 
more fully, that is, with the idea of examining 
the size it must have to do a certain amount 
of work in accordance with the limits sets by 
natural laws. In this connection the reference 
table of gaseous fuels is of particular value in 
connection with the determination of mean ef- 
fective pressure. The treatment of this sub- 
ject, as well as that of efficiency are new in this 
edition. The treatment of the question of the 
guarantee of efficiency and economy is also 
new, and the discussion of the producer, of the 
use of alcohol as a fuel, and of the carburetor 
have all been considerably expanded and 
brought down to date. 


MOVING LOADS ON RAILWAY UNDER- 
BRIDGES.—Including Diagrams of Bend- 
ing Moments and Shearing Forces and 
Tables of Equivalent Uniform Live Loads. 
By Harry Bamford, M. S., A. M. Inst. 
C. E., Lecturer on Engineering Drawing 
and Design, Glasgow University. London 
and New York: Whitaker & Co. Flex- 
ible cloth; 6% x 8 ins.; pp. 78; illustrated 
with 80 text figures. $1.25, net. 

Some years ago the writer’s attention was 
directed to the tedious and unscientific meth- 
ods which were then used for the preparation 
of tables for the equivalent uniform live 
loads” for railway underline bridges. He con- 
ceived the idea that much of this labor could 
be saved and the work greatly simplified, by 
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the direct application of the funicular polygon. 
After considerable work along this line he suc- 
ceeded in devising a graphical method, whereby 
on a single diagram the maximum shears and 
the maximum bending moments and the points 
along the spans at which they occur, could be 
easily determined for a wide range of spans 
and for any given type of train. A description 
of this method appeared in Engineering“ 
(London). The matter thus published was 
collected and rewritten, and now forms four 
chapters of this work. Three other chapters 
on diagrams of bending moments and shearing 
forces in beams were added to make the work 
complete. Altogether it is a book that will 
be found useful by designers of railway under- 
bridges and engineering students who are 
working on the subject. 


THE GAS ENGINE IN PRINCIPLE AND 
PRACTICE.—By A. H. Goldingham, M. 
E. St. Joseph, Mich.: The Gas Power 
Publishing Co. Cloth; 6% x 9% ins.; 
pp. 195; 103 illustrations in the text; 
$1.50. 

The publishers of this work have issued it 
with the idea of giving those who are inter- 
ested in the internal combustion engine such 
information as will more readily enable such 
persons to comprehend their action and under- 
stand the advantages which may be derived 
from their use. In order that the readers 
who are not familiar with the subject may 
. readily understand the work, the author has 
made it as simple as possible and in his treat- 
ment has avoided the use of mathematics as 
far as is practical. The matter has been com- 
piled from articles which have appeared in 
„Gas Power“ and from other sources. The 
work includes a general discussion of the va- 
rious types of internal combustion engines, 
and the principles and practice of their opera- 
tion. Various designs are described and a 
comparison of the two-cycle and four-cycle 
types is made. The author also takes up crude 
oil vaporizers and the suction and pressure 
types of gas producers are discussed. 


STRUCTURAL DRAWING.—By C. Franklin 
Edminster, Instructor in the Department 
of Fine and Applied Arts, Pratt Institute, 
Brooklyn, N. Y. Published by the Author. 
(Supplied by David Williams Co., New 
York.) Cloth; 8% x 7% ins.; pp. 148; 74 
illustrations, mostly in the text. $2.50. 


The design of the author in preparing this 
work was to present a systematic course of 
instruction in structural drawing. The first 
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chapter contains notes on the materials used, 
for the benefit of beginners. In the second 
chapter the author presents a number of simple 
problems in geometry and projection. Chapter 
III. takes up simple projection and the prin- 
ciples of working drawings are introduced. The 
last three chapters are devoted to the explana- 
tion of plates illustrating structural details, 
such as angles, Z-bars, nuts, anchors, rivets, 
etc., details of steel mill construction and iron 
staircase construction. The mechanical drafts- 
man who may have, from time to time, strut- 
tural drawing to do, as well as the student and 
mechanic interested in structural drawing, 
will find this work of value. 


ELECTRICAL INSTRUMENTS AND TEST- 
ING.—By Norman H. Schneider. With 
New Chapters on Testing Wires and Cables 
and Locating Faults, by Jesse Hargrave, 
Assistant Electrical Engineer of the Pos- 
tal Telegraph Cable Co. Third Edition, 
Revised and Considerably Enlarged, with 
28 New Diagrams. New York: Spon & 
Chamberlain. London: E. & F. Spon, Ltd. 
Cloth: 65x7% ins.; pp. 239, with 133 il- 
lustrations in the text. $1, net. 


In this the third edition of Mr. Schneider’s 
work on electrical instruments considerable 
new matter has been added and various re- 
visions have been made to bring the book thor- 
oughly up to date. Two new chapters on test- 
ing wires and cables by Mr. Jesse Hargrave 
have been added. The book is intended not as 
a treatise on electrical instruments but rather 
as a practical manual and as an introduction to 
more complete and theoretical works on the 
subject. 


ENGINEERS’ HANDBOOK OF CONCRETE 

REINFORCEMENT.— The American Steel 

& Wire Co., Chicago. Cloth; 6 x 9 ins.; 

118; with many full-page, half-tone 
illustrations and diagrams. $2. 

This is one of an increasing number of 
avowed trade publications, which are of 
marked value to engineers by reason of the 
compiled technical information which they 
contain. The present work contains a large 
amount of matter selected and reprinted by 
permission from some of the best known 
works on the subject, together with data ob- 
tained in practice by the company’s engineers. 
The important features of the steel-wire mesh 
reinforcement made by the company are 
clearly set forth, and many illustrations are 
given showing work in various stages of prog- 
ress, 
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HOW TO READ PLANS.—By Charles G. 
Peker, editor of The Wood Worker's 
Review.“ New York: The Industrial 
Publication Co. Cloth. 5 x 7% ins.; pp. 
46. Illustrated with 43 text figures and 
8 large inserts of plans. Price 50 cents. 

This little work is a simple practical explana- 

tion of the meaning of the various lines, marks, 
symbols and devices used on working draw- 
ings, so that they can be correctly followed by 
the workman. It is not a work for the engineer, 
but for the mechanic who is handicapped by u 
lack of technical knowledge and training. Em- 
ployers who wish to recommend to such work- 
men a book which will enable them to under- 
stand and use plans, will find this work adapted 
to their purposes. 


FOUR-YEAR TOPICAL INDEX TO THE 
ELECTRIC JOURNAL.—Pittsburg: The 
Electric Club. Paper; 6 x 9 ins.; pp. 30: 
25 cents. 

This index contains a list of all the {mport- 
ant articles which have appeared in The Elec- 
tric Journal” since the first issue. The index 
is arranged under topics, so that any one who 
wishes references to one subject may find 
everything which has appeared in the maga- 
zine on that subject. in convenient form. In 
addition to this topical index an authors’ index 
is also given. One feature of the index which 
deserves special recommendation is the fact 
that it is printed on but one side of the page, 
thus allowing it to be cut up for use in a card 
index. 


NEW BOOKS. 
Civil Engineering. 
HANDBUCH FUER EISENTONBAU.—Edited 


by F. von Emperger. Vol. II.: The Ma- 
terial and Its Manipulation. Prepared 
by K. Memmler, H. Buchartz, H. Al- 


brecht, R. Janesch, O. Rappold, A. Nowak. 
Berlin, Germany: Wilhelm Ernst & 
Sohn. Paper; 7% x 10% ins.; pp. 243; 
420 text illustrations and 1 folding plate. 
12 marks; American price, $4.80. 


THE DESIGN OF TYPICAL STEEL RAIL- 
WAY BRIDGES.— An Elementary Course 
for Engineering Students and Draftsmen. 
By W. Chase Thomson, M. Can. Soc. C. 
E., Assistant Engineer, Dominion Bridge 
Co., Ltd., Montreal, Author of Bridge 
and Structural Design.” New York: The 
Engineering News Publishing Co. Cloth; 
6 x 9 ins.; pp. vii. + 178; 21 diagrams and 
detail drawings (including 5 folding 
plates). $2, net. 


THE ELEMENTS OF RAILROAD ENGI- 
NEERING.—Railroad Engineering, Vol. 
II. By William G. Raymond, C. E., LL. 
D., Professor of Civil Engineering and 
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Dean of the College of Applied Science, 
the State University of Iowa. New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Cloth; 6 x 9 ins.; pp. xvi. + 
405; 107 figures and 18 plates. $3.50 


net. 
Mechanical Engineering. 


ELEVATOR SERVICE.—By Reginald Pelham 
Bolton, M. Am. Soc. M. E., Author of 
Motive Powers and Their Practical Se- 
lection.” Operating Conditions and Pro- 
portions, with Diagrams, Formulas, and 
Tables for Passenger Travel, Schedule 
and Express Operation, with the Relation 
of the Elevators to the Building, and Pro- 
portions and Loads of Cars. New York: 
The author (527 Fifth Ave.). Cloth; 
7% x 11 ins.; pp. 69; folding and other 
diagrams. $5, net. 


GAS-POWER.—A Study of the Evolution of 
Gas Power, the Design and Construction 
of Large Gas Engines in Europe, the Ap- 
plication of Gas Power to Various In- 
dustries and the Rational Utilization of 
Low Grade Fuels. By F. E. Yunge, M. 
A., C. E., M. E., Member Verein Deutscher 
Ingenieure. New York and London: 
Hill Publishing Co. Cloth; 6 x 9% ins.; 
pp. 548; 8 plates and 159 text illustra- 
tions. $5. 


PRACTICAL CALCULATIONS FOR ENGI- 
NEERS.—For the Use of Engineering 
Students, Apprentices, Draftsmen, Me- 
chanics, Foremen, and Others Practically 
Engaged in Engineering Work. By C. E. 
Larard, M. Inst. M. E., etc., Head of the 
Mechanical Engineering Department at 
the Northampton Institute, London, E. C., 
and H. A. Golding, Assoc. M. Inst. M. E. 
London, England: Charles Griffin & Co., 
Ltd. Philadelphia, Pa.: J. B. Lippin- 
cott Co. Cloth; 5 x 7% ins.; pp. 455; 
212 illustrations, mostly in the text. $2, 
net. 


STATIONARY STEAM ENGINES.—Illustrated 
with Numerous Examples from Actual 
Practice. Edited by William H. Fowler, 
M. Inst. C. E., M. Inst. M. E., etc. Man- 
chester, England: The Scientific Pub- 
lishing Co. Cloth; 7% x 10 ins.; pp. 
299; 326 illustrations in the text. 12s., 
6d., net; American price, $5. 


Mining Engineering. 

MINING, MINERAL AND GEOLOGICAL LAW. 
—A Treatise on the Law of the United 
States Involving Geology, Mineralogy and 
Allied Sciences as Applied in Mining, Real 
Estate, Public Land, United States Cus- 
toms and Other Litigation, Also the Ac- 
quisition and Maintenance of Mining 
Rights in the Public Domain and Obtain- 
ing Patents for Mineral Land Under the 
United States Mining Laws. By Charles 
H. Shamel, Ph. D., of the Illinois and 
Michigan Bars. London and New York: 
Hill Publishing Co. Cloth; 6 x 9% ins.; 
pp. 627; 103 illustrations in the text and 
1 folding sheet. $5. 
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Railway Engineering. 


OBERBAU UND GLEISVERBINDUNGEN.— 
Section 2, Part II. (Der Eisenbahn-Bau 
der Gegenwart), Die Eisenbahn-Technik 
der Gegenwart. Prepared by A. Blum, 
Berlin; Schubert, Berlin; Himbeck, Ber- 
lin; Fraenkel, Tempelhof. Second Edi- 
tion, enlarged. Wiesbaden, Germany: C. 


W. Kreidel. Paper; 7% x 11 ins.; pp. 
145 to 459; 2 plates and 440 text illus- 
rar ae 12 marks; American price, 


Sanitary Engineering. 

SIGNIFICANCE OF THE NUMBERS OF BAC- 
TERIA IN WATER AND SEWAGE DE- 
VELOPING AT DIFFERENT TEMPER- 
ATURES.—By Stephen DeM. Gage, Biol- 
ogist at the Lawrence Experiment Station. 
(Reprinted from the 38th Annual Re- 
port of the Massachusetts State Board of 
Health, 1906, pp. 325 to 349.) Paper; 
5% x 9% ins.; pp. 25; 15 tables. 


Miscellaneous. 


AMERICAN RAILWAYS AS INVESTMENTS. 
—A Detailed and Comparative Analysis 
of All the Leading Railways from the 
Investor’s Point of View; With an In- 
troductory Chapter on The Methods of 


Estimating Railway Values. By Carl 
Snyder. New York: The Moody Cor- 
poration. London, England: Frederic C. 
Mathieson & Sons. Cloth; 6% x 9% 
ins.; pp. 762; one folding map. $3.20, 
net; by mail, $3.40. 

CONTRACTS AND SPECIFICATIONS.— A 


Working Manual of Correct Forms Cov- 
ering the Relations of Architect, Con- 
tractor and Owner, Methods of Awarding 
and Executing Public and Private Con- 
tracts, and Instruction in the Art of Spe- 
cification Writing. Part I., by James C. 
Plant, Superintendent of Computing Divi- 
sion, Office of Supervising Architect, U. 
S. Treasury Department, Washington, D. 
C. Part II., Edited by Alfred E. Zapf, 
Secretary American School of Correspond- 
ence, Chicago, Ill. Chicago, Ill.: Ameri- 
can School of Correspondence. Cloth; 
6 % x 93, ins.; pp. 112; plates and text 
illustrations. $1. 


ENGINEERING REMINISCENCES, 1855- 
1882.—By Charles T. Porter. New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Cloth; 6 x 9 ins.; pp. xii. + 
335; 52 illustrations and 38 full-page 
portraits. $3, net. 


POOR’S MANUAL OF THE RAILROADS OF 
THE UNITED STATES.—Street Railway 
and Traction Companies, Industrial and 
Other Corporations. 40th Annual Num- 


ber, 1907. New York: Poor's Railroad 
Manual Co. London, England: Effing- 
ham Wilson. Cloth; 6 x 9 ins.; pp. 108 


+ xvi. + 1,774; folding and other plates. 
$10. 
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THE SCIENCE YEAR BOOK.—WwWith Astro- 
nomical, Physical and Chemical Tables, 
Summary of Progress in Science, Direc- 
tory, Biographies, and Diary for 1908. 
(Fourth Year of Issue.) Edited by Major 
B. F. S. Baden-Powell. London, England: 
King, Sell & Olding, Ltd. Cloth; 5% x 
9 ½ ins.; pp. 153 + 365; illustrated. 58., 
net; American price, $2. 


The American Society of Mechanical Engi- 
neers, with the desire to develop their publi- 
cations still further, have been fortunate in 
securing Mr. Lester G. French to direct their 
editorial department. Among the immediate 
improvements to be undertaken is the establish- 
ing of departments in the monthly Proceedings, 
thus providing a greater variety of technical 
articles. Other features are planned and the 
aim will be to make the Proceedings of far 
greater value than in the past. All papers, 
however, will be presented and discussed be- 
fore the Society at its meetings as formerly. 
Mr. French was born in Keene, New Hamp- 
shire, in 1869, and early commenced his train- 
ing in editorial work and printing at Brattle- 
boro, Vt., his father having been for a long 
time the publisher of The Vermont Phoenix,” 
and a partner in a large printing establishment 
there. In 1891, Mr. French received his de- 
gree in mechanical engineering from the Mas- 
sachusetts Institute of Technology. After four 
years’ experience, principally in the shops of 
the Builders’ Iron Foundry in Providence, and 
a year and a half as a text-book writer, Mr. 
French was engaged on the editorial staff of 
„Machinery,“ and for nine years was its editor- 
in-chief. Recently Mr. French was engaged 
in the publishing of technical books. 


“Hardware,” a magazine devoted to the in- 
terests of that trade, has recently secured Offices 


at 114 Liberty street, New York, and will in the 


future be published from that office. The com- 
pany issuing it was formerly known as The 
Hardware Publishing Co., but will in the future 
bear the name of The Hardware Press. The 
president of the company is Mr. Harold S. But- 
tenheim, formerly secretary of The McGraw 
Publishing Co. Mr. Buttenheim has had fifteen 
years’ experience with trade and technical jour- 
nals, his recent duties with The McGraw Co. 
including the business management of the Street 
Railway Journal, and a supervision of the cir- 
culation department of that paper and those of 
the “Electrical World” and “The Engineering 
Record.” 
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RECORD OF NEW TOOLS ~ PROCESSES ; AND ‘APPLIANCES Jy Y 


— — 


The publication of material in this section is not paid for. While it partakes more or less of the nature of ad- 
vertising of the firms mentioned, it is intended as review notices of some of the more important catalogues received 
describing new features in machinery, materials, processes, etc., of interest to the engineering profession. 


MASSACHUSETTS BALL BEARING 
EXHAUSTERS. 

The ball-bearing exhausters now being 
manufactured by the Massachusetts Fan Co., 
of Watertown, Mass., mark a distinct ad- 
vance in fan blower design. The bearings, of 
the Chapman double-ball type with single-ball 
races, are made of case hardened cups forced 


MASSACHUSETTS BALL-BEARING EXHAUSTER. 


into the hanger and case hardened cones forced 
on to tapered portions of the fan shaft. Be- 
tween the two run hardened steel balls sep- 
arated by small ball idlers carried in light 
steel fioats. The function of these floats is to 
keep the idlers in fhe center line of the larger 
balls, while the idler balls themselves elimin- 
ate the destructive grinding action of the load 
balls. The shaft may be readily driven out 
through the fan wheel, pulley, and bearings; 
the taper contact between shaft and inner 
sleeve thus being easily broken. 

The bearings are packed in vaseline when 
shipped from the factory and require no at- 
tention, except a semi-annual repacking. In 


order to detect any defective parts each bear- 
ing is subjected to severe running load tests 
under pressures measured in tons. Such bear- 
ings have been run for months under various 
conditions without showing the slightest signs 
of wear or deterioration. 

This type of fan possesses many important 
advantages over the older forms. In the 
smaller sizes the bearing supports form an 
inherent part of the hanger, making a very 
compact and rigid combination, while insuring 
absolute alignment of the fan shaft. Freedom 
from the necessity and expense of oiling is 
also secured. Such fans may be placed in the 
most conspicuous place without collecting dirt 
and dust due to escaping oil. Journal fric- 
tion has been almost entirely eliminated. If 
necessary, the different parts of the bearing 


VIEW SHOWING BALL BEARING OF EXHAUSTER. 


may be readily dissembled for inspection or re- 
placement. As an added advantage in the 
smaller sizes these fans are made universally 
convertible, that is, they may be adjusted to 
discharge in any direction. The purchase of 
an entirely new fan or even the change of 
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hanger is thus obviated. The fans may be 
made either right or left hand or inverted 
without reference to the bearings, for which 
special oiling arrangements would be required 
in other types. The same hanger is used on 
both single and double exhausters. 

Comparative tests definitely prove the supe- 
riority of the ball bearing fan over one fitted 
with plain babbitted bearings. A summary of 
such tests shows a decrease of about 10% in 
the requirement below that necessary with the 
older type. To provide against misleading re- 
sults in these tests both fans were previously 
run for several weeks, so that they presented 
ordinary conditions. Such economy in favor 
of the ball bearing fan shows an approximate 
annual saving of 25% of the purchase price of 
the fan. 

The convertible type with bearings formed 
in the hanger and with overhung wheel is 
made in sizes up to and including 60-inch 
diameter of shell. In larger sizes the ordin- 
ary form of casing construction is employed 
and the bearings are of necessity constructed 
as independent boxes to be bolted on to the 
supports. In the larger fans the bearings con- 
tain two ball races instead of one, as in the 
case of the smaller sizes. Two case hardened 
cups are forced back to back into a circular 
containing ring; a sleeve is placed at the mid- 
dle, and upon each end is forced a case hard- 
ened one. The whole, including balls, is held 
on a pivot center of the ball and socket type by 
which self-alignment is secured. The bear- 
ings, each of which is entirely independent of 
the fan, are bolted to cross bars, supported by 
angle fron uprights, both securely riveted to 
the fan sheet. The fan shaft is slipped 
through the sleeve. In both types the balls 
are thoroughly protected from dust by easily 
removable washers. There is no leakage of 
oil, no pollution of air by odors of heated oil 
and no soiling of surfaces with which the oil 
may come in contact. The fire risk incident 
to dripping bearings and collected lint is en- 
tirely obviated. The fact that a well-tried 
type of bearing of established standing has 
been adopted insures freedom from the trou- 
bles often common to the somewhat experi- 
mental stage of development of a new design. 


Williams Bros., of Ithaca, N. Y., the wel- 
known manufacturers of drilling machinery, 
have just issued a catalog which describes over 
seventy styles and sizes of machines for drill- 
ing deep and shallow wells in any kind of soil 
or rock. 
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A NEW COMPOUND FOR WATERPROOFING 
CONCRETE. 

Despite its popularity and wide application 
as a building material, concrete has one fault 
—its tendency to ‘‘soak.’’ One of the great 
dangers in reinforced concrete construction is 
that arising from the permeability of the con- 
crete. Because of this absorbent quality, wa- 
ter can readily find its way to steel embedded 
in the concrete and there begin the work of 
corrosion. The consequence of this corrosion 
is not only a weakening of the steel but the 
actual disruption of the concrete itself, since 
the rusting of the steel will cause an increase 
in volume and when the stresses become great 


‘enough the concrete will be burst. 


A simple, effective and economical method 
for obtaining a dry concrete is to add an effi- 
cient waterproofing compound to the mixture, 
or to provide a cement mortar which will serve 
as a waterproof facing. The high degree of 
efficiency to which a waterproofing compound 
of this nature may be brought when developed 
along scientific lines is exemplified in the 
Hydratite compound, manufactured by the A. 
C. Horn Company, 6-8 Burling Slip, New York 
City, which is probably the most improved 
method of cement waterproofing yet offered 
to the public. Hydratite accomplishes the 
waterproofing of concrete by acting chemically 
on the constituents of the body into which it 
enters. By this chemical activity it becomes 
an integral part of the mass and the water-re- 
sisting qualities which it infuses into the mass 
do not last merely for a short time, but as 
long as the material itself. Furthermore, it 
does not affect the strengh of the concrete nor 
its final setting. 

Some of the uses to which Hydratite may be 
put are the following: for waterproofing rein- 
forced concrete work, concrete _ reservoirs, 
swimming pools, floors, sub- structural work 
and concrete blocks. It is also of great value 
in repairing leaky walls and waterproofing 
stucco fronts. 


Several months ago a number of men, then 
associated with the G. & H. Barnett Co., of 
Philadelphia, formed the Carver File Co. The 
company has now a large factory in that city 
and is manufacturing files at the rate of one 
thousand dozen per day. The company has 
already established a reputation for the high 
grade of its product, and the careful manner in 
which its files are made, together with the 
exercise of the most competent judgment in 
the selection of material, enables it to com- 
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pete with the largest manufacturers, both in 
respect to quality and price. The most im- 
proved labor-saving devices and machines have 
been installed in the company’s large factory 
and this equipment, together with the person- 
ality of the officials, insures the continuance 
of the high standard of quality already set 
by the concern. 


A DEVICE FOR THE DETECTION OF FIRE. 

The importance of instant fire alarm cannot 
be overestimated; in fact, only one service can 
exceed it in value—that which forewarns of 
the approach of fire, that gives notice that tem- 
perature is rising dangerously near the point 
of ignition. The latter service is that which 
the thermostat is expected to render; unfor- 
tunately, it does not always fulfil expectations, 
and for these reasons. Placed in accordance 
with the underwriters’ rules, twelve feet apart, 
the air currents may carry the heat waves be- 
tween, and not bring them in contact with, 
the thermostats, many of which have faults 
inherent in their mechanism and construction. 
Some of these devices depend for contact on 
the expansion of a spring, which may get out 
of adjustment and cause the device to either 
send a false alarm or—worse yet—no alarm 
at all. Some are insufficiently protected 
against the intrusion of dust, vermin or in- 
sects, against moisture, or against corrosion 
p? s d ue 
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MONTAUK FRE DETECTING WIRE 
from acids—all of which tend to render them 


ineffective. Those that depend on a pinpoint 
contact, which must be absolutely perfect to 
close the circuit, may fail through insulation 
by the interposition of a little dust or dirt. 
Some are adversely affected by the alternate 
heating and cooling of the surrounding atmos- 
phere; others may be so disturbed by even 
slight shocks as to render them inoperative. 
After much study and experimental work, 
the Montauk Fire-Detecting Wire Co., of 100 
William Street, New York City, have perfected 
a device for discovering and forewarning of 
fire, which is shown by the accompanying il- 
lustration. The core wire (aa), the first con- 
ductor, is encased in the fusible metal (bb), 
which, in turn, is covered with the insulating 
material (cc), the whole contained in a copper 
tube (d), which constitutes the second con- 
ductor, and is the size of an ordinary telegraph 
wire. Any and every part of the wire's sur- 
face is a thoroughly’ reliable thermostat, 
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whether the wire be inches or miles in length; 
it can, moreover, be installed as an annunciat- 
ing wire, and thus made to perform a dual 
service, saving in this way no little expense. 
When used for bell wire a practical local fire 
alarm service is also obtained; a comprehen- 
sive one if it be extended to all danger points, 
and effective on land or sea. 

The wires at present being made by the com- 
pany are the standards, those which will be 
set off at 160, 200 and 370° F., all thermomet- 
rical points considerably above normal heat, 
and yet well below the point of ignition. 
When the temperature rises to the degree at 
which the wire is designed to operate, a circuit 
is instantly established, the heat softens and 
expands the fusible metal, which, forced 
through the meshes of the insulation and 
against the inner surface of the copper tube, 
forms contact between the latter and the core 
wire, and soldering, seals the contact perman- 
ently, thus causing all connected bells to ring 
and to continue ringing as long as the battery 
lasts, or until switched off. 

The Montauk is said to be the only con- 
tinuous thermostat, the only one that can be 
installed in water, and the only one that will 
withstand illegitimate abuse. That it can 
withstand extraordinary abuse is certainly true, 
for hammering it violently enough to imbibe it 
in hard wood will not put it out of order. It 
can be placed on ceilings, as demanded by the 
underwriters, and also in many places where 
the ordinary thermostat cannot; for example, 
as a girdle around wainscoting in coal bunkers, 
near ash bins, in elevator shafts, and, in fact, 
in every place where the fire hazard would 
suggest its installation. As an evidence of the 
various uses to which the Montauk fire-detect- 
ing wire can be put, it may be said that a low- 
degree wire is used by the telephone com- 
panies, in connection with their switchboard 
wires, to indicate rising temperature. 

Thermostats are also made by this company, 
consisting of a short piece of the detecting 
wire attached to terminals and mounted on 
porcelain bases. These have all of the advan- 
tages that any form of thermostat can possess, 
and, in addition, the positive and unfailing 
qualities embodied in the wire itself. This 
wire has been installed in a large number of 
residences, theatres, clubs and office buildings; 
also in the United States Government Immigra- 
tion Station at Ellis Island, and in the Brook- 
lyn Navy Yard, for use on United States Gov- 
ernment warships. 
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Believing that there is a field for an illustrat- 
ing company to do work of a technical nature 
exclusively, a number of gentlemen have recent- 
ly formed in Scranton, Pa., a company to do 
work of this kind. The company is making ef- 
forts to get in touch with authors who are con- 
templating publishing technical works in order 
to provide neat and clear illustrations for these 
works, and also aims to get into touch with 
publishers of technical works who have not a 
corps of illustrators of their own. It will also 
undertake to illustrate catalogues of engineering 
firms, as well as pamphlets and circulars sent 
out to further the sale of machinery, etc. The 
company is well equipped to handle any large 
or small contracts for illustrating such publica- 
tions as have been mentioned, and will undoubt- 
edly fill a field that has long been vacant.— 
From literature of the Technical Illustrating 
Co., Box 365, Scranton, Pa. 


TRADE PUBLICATIONS. 


STAMPED STEEL OUTLET BOXES AND FIT- 
TINGS.—Circular No. 428 of the Sprague 
Electric Co., 527 West 34th St., New York. 
Paper; 3% x 6 ins.; pp. 8; illustrated. 

In this folder several types of switch and 
box covers, steel outlet box connectors, and 
panel box connectors, all of which are made 
from one piece of sheet steel, are illustrated 
and their retail prices quoted. 


A REPORT ON SANITARY SEWERS.—By 
Charles Cottingham, C. E., Danville, III. 
Paper, 3% x 6 ins.; pp. 16. 

This interesting booklet contains the report 
made by Mr. Cottingham to the Mayor and 
Council of Hoopestown, III. General recom- 
mendations are contained in the report regard- 
ing the construction of an adequate and effi- 
cient system of sewage disposal for small cities. 


INTERLOCKING STEEL SHEETING.—Geo. 
W. Jackson, Inc., 46 Wall St., New York. 
Paper; 10 x 7 ins.; pp. 72; illustrated. 


The many and varied uses of the interlock- 
ing steel sheeting made by this company are 
illustrated in this pamphlet. This sheeting 
may be used for cofferdams, piles, water-tight 
casings, bridge foundations, piles and casings 
for building foundations, construction of locks, 
foundations for light-houses, dry docks, etc. 


UNDERGROUND CONDUIT CONSTRUCTION. 
—American Conduit Co., 140 Nassau St., 
New York City. Paper; 3% x 6% ins.; 
pp. 32; illustrated. 

This pamphlet describes the bitumenized 


fiber conduit used by the American Conduit 
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Co. in constructing underground conduits. The 
advantages which it possesses over iron pipe 
are shown, and the methods used by the com- 
pany in laying the conduits are illustrated. 


LIFTING MAGNETS.— The Electric Controller 
& Supply Co., Cleveland, O. Paper; 8 x 
10% ins.; pp. 32; illustrated. 

Ten years ago the use of magnets in indus- 
trial work for the handling of material was 
unknown. <An idea of their wide range of 
application may be gained from this catalog, 
which describes magnets manufactured by the 
Electric Controller & Supply Company and the 
different places in which they may be used. 


ELECTRIC HOISTING ENGINES.—Lidger- 
wood Mfg. Co., 96 Liberty St., New York. 
Paper; 9 x 1134 ins.; pp. 8; illustrated. 

The circular describes the line of direct cur- 
rent electric hoists furnished by the company. 

They are made with single or double friction 

drums, and operate at 250-500 volts. They are 

self-contained, with motor, controller, resis- 
tances and drums, all mounted on one bed- 
plate, and are readily portable. The single- 
drum hoists are made in sizes ranging from % 

to 50 HP., and the double-drum from 15 to 50 

HP. A 20-HP. electric mast hoist is also listed, 

which has a nominal capacity of 4,000 lbs. at a 

speed of 130 ft. per min. 


THE MILLIONAIRE.—W. A. Morschhauser, 1 
Madison Ave., New York City. 9 x 5% 
ins.; pp. 16; illustrated. 

The “Millionaire” calculating machine is de- 
scribed and illustrated in this pamphlet. It is 
adapted for working all kinds of calculations 
which can be made by addition, subtraction, 
multiplication or division. The accuracy, sim- 
plicity and speed of the machine are its best 
recommendations. Several machines are illus- 
trated, one of which has a capacity up to twenty 
figures. 


THE CONARD SYSTEM OF STRUCTURALLY 
REINFORCED CONCRETE.—A Fireproof 
Structure Strong and Reliable as Struc- 
tural Steel and Cheaper than Wood. W. 
W. Conard, C. E., Norristown, Pa. Paper; 
6 x 9 ins.; pp. 32; illustrated. 

Mr. W. W. Conard, the patentee of the 
Conard System, in this booklet outlines the 
advantages which it is said to possess over 
other types of reinforced concrete construction. 
The design of beams and girders in this system 
is thoroughly explained and examples of types 
are worked out. A number of tables of bend- 


ing moments are also given. 
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THE 
TECHNICAL PRESS INDEX 


220 BROADWAY, NEW YORK 


This Index is intended to cover the field of 
technical literature in a manner that will 
make it of the greatest use to the greatest 
number—that is, it will endeavor to list all the 
articles and comment of technical value ap- 
pearing in current periodicals. Its arrange- 
ment has been made with the view to its 
adaptability for a card-index, which engineers, 
architects and other technical men are grad- 
ually coming to consider as an indispensable 
adjunct of their offices. 

Each item gives: 

1. Full title and author. 

2. Name and date of publication. 

3. An estimate of length of article. 

4. A short descriptive note regarding the 
scope of the article—where considered neces- 
sary. 

5. Price at which we can supply current ar- 
ticles. 


The Publishers do not carry copies of any 
of these articles in stock, but, if desired, will 
supply copies of the periodical containing the 
article at the prices mentioned. Any premium 
asked for out-of-date copies must be added to 
this price. 


The principal journals in the various fields 
of technical work are shown in the accompany- 
ing list, and easily understood abbreviations 
of these names are used in the Index. 


The Editor cordially invites criticisms and 
suggestions whereby the value and usefulness 
of the Index can be extended. 


In order to comply with the many sugges- 
tions and requests of readers who desire to 
make practical use of this index, it is printed 
on one side of the sheet only, to permit the 
clipping of any desired items. 


LIST OF PERIODICALS INDEXED 


JOURNALS, PROCEEDINGS AND TRANSACTIONS OF AMERICAN 
TECHNICAL SOCIETIES 


Journal Am. Foundrymen’s Assn. 
Journal Assoc. Engineering Societies. 
Journal Eng. Soc. of Western Pa. 
Journal Franklin Institute. 

Journal West» Society of Engineers. 
Proceedings Am. Soc. C. E. 
Proceedings Am. Soc. M. E. 
Proceedings Can. Soc. C. B. 


Proceedings Engineers’ Club, Philadelphia. 
Proceedings New York R. R. Club. 
Proceedings Pacific Coast Ry. Club. 
Proceedings St. Louis Ry. Club. 
Proceedings U. S. Naval Institute. 
Transactions Am. Inst. Electrical Engineers. 
Transactions Am. Inst. Mining ners 


(Continued on second page follouung.) 
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TECHNICAL PERIODICALS 


An inch card under this heading costs $2.50 a month 


American Builders Review 


A Journal Devoted to the Architects, Contractors, En- 
gineers and Builders of the Pacific Coast. 


$5.00 per annum in the U. 8.—Other Countries, $6.00. 
Single copies, 50 cents. 


648 Stevenson St., SAN FRANCISCO, CAL. 


The Canadian Municipal Journal 


Official Organ of the Dominion and Provincial Unions of 
Municipalities, 
Reaches the officers of EVERY municipality in Canada. 
Monthly, one dollar per year; ten cents per copy. 
Room 29, Alliance Building, 
MONTREAL, CANADA. 


Compressed Air 


Monthly, devoted to the theory and practice of com- 
ressed aír, pneumatic tools, air compressor design, air 
fire pumping, tunneling, rock excavation, etc. 
10c. per copy. $1.00 per year. 
Published by 


THE COMPRESSED AIR MAGAZINE CO., 
Bowling Green Bldg., NEW YORK CITY. 


Electric Railway Review 


Best edited, most up-to-date and rapidly-growing jour- 
nal in the traction field. Published every Saturday. Do- 
mestic, $2.00; Canada, $3.50; other foreign countries, 
$5.00; single copies, 10 cents. 

THB WILSON COMPANY, 
160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland. O. 


Engineering - Contracting 
A Weekly Journal for Civil Engineers and Contractors; 
with which is incorporated 
ENGINEERING WORLD and CONTRACT NEWS. 
Established 1891—Every Wednesday—$2 a Year. 
Single copies 10 cents. 
853 Dearborn St., CHICAGO, ILL. 


Engineering News 
A Journal of Civil, Mechanical, Mining and Electrical 
Engineering. 
Weekly, $5.00 per year; single copies, 15 cents. 
Published every Thursday by 
THE ENGINEERING NEWS PUBLISHING CO., 
220 Broadway, NEW YORK. 


The Industrial Magazine 


A Monthly Magazine on Industrial Engineering for 
Engineers and Contractors. 
Single copies 20 cents. One year $2.00. 


21 Park Row, NEW YORK. 


The Iron Age 


A Journal of the Iron, Steel, Metal, Machin and 
rdware Trades. ead 


Subscription Price, $5.00 per year in the United States 
and Mexico; $7.50 in all other countries. Single copies 


15 cents. 
DAVID WILLIAMS CO., 
14-16 Park Place, NEW TORK. 


Mining Science 
A consolidation of Ores and Metals and Mining Reporter 


A Weekly Journal Devoted to Mining, Metallurgy and 
Engineering. 


$3.00 a year. 10 cents a copy. 


DENVER, COLO. 


Progressive Age 
Treats of Gas and its application to domestic and in- 


dustrial operations. Subscription $3. Specimen copy, 


15 cents. 
280 Broadway, NEW YORK. 


The Railway Age 


Leader and acknowledged authority in all steam rail- 
way matters. Published every Friday; over 2,000 pages 
a year. Domestic, $4.00; Canada, $5.50; other foreign 
countries, $6.00; single copies, 10 cents. 


THE WILSON COMPANY, 


160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


Roadmaster and Foreman 


Established 1885. 


For Roadmasters and Foremen, Engineers and Super- 
intendents of Maintenance of Way, Superintendents anê 
Foremen of Bridges and Buildings. 


Monthly, $1.00 per year; single copies, 10 cents. 
858 Dearborn St., CHICAGO, ILL. 


will find it to their advantage 
to have a one-inch card on this 
page, opposite the list of Peri- 
odicals Indexed. ... . 


Publishers 


ASK US 
ABOUT IT 


Patronize ENGINEERING DiGEST Advertisers When You Can. 
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AMERICAN AND CANADIAN PERIODICALS 


Acetylene Journal. 

American Architect and Building News. 

American Artisan. N 

. Builders’ Review. —See Adv. oppo- 
site. 

American Carpenter & Builder. 

American Engineer and R. R. Journal. 

American Exporter. 

American Gas Light Journal. 

American Industries. 

American Inventor. 

American Journal of Science. 

American Machinist. 

American Shipbuilder. 

Architect & Engineer of California. 

Architectural Art. 

Architectural Record. 

Architectural Review. 

Architects’ and Builders’ Mag. 

Architecture. 

Automobile. 


Boiler Maker. 

Brass World. 

Brick. 

Bulletin Am. Iron & Steel Assn. 

Bulletin of Dept. of Labor. 

Bulletin Univ. of Kansas. 

Bulletin Univ. of Wisconsin. 

California Journal of Technology. 

Canadian Architect and Builder. 

Canadian Cement & Concrete Review. 

Canadian Electrical News. 

Canadian Engineer. 

Canadian Machinery & Manufacturing News. 

Canadian Manufacturer. 

Canadian Mining Journal. 

aceon Municipal Journal.—See Adv. oppo- 
site. 

Carpentry and Building. 

Cassier’s Magazine. 

Castings. 

Cement. 

Cement Age. 

Cement and Engineering News. 

Cement Era. i 

Central Station. 

Chemical Engineer. 

Cold Storage and Ice Trade Journal. 

Commercial America. 

Compressed Air.—See Adv. opposite. 

Concrete. 

Concrete Age. 

Concrete Engineering. 

Contractor. 

Cornell Civil Engineer. 

Daily Consular and Trade Reports. 

Domestic Engineering. 

Economic Geology. 

Electrical Age. 

Electrical Review. 

Electric Journal. 

Electric Railway Review.—See Adv. opposite. 

Electrical World. 

Electric Traction Weekly. 

Electrochemical and Metallurgical Industry. 

Engineer. 

Engineering-Contracting.—See Adv. opposite. 

Engineering and Mining Journal. . 

Engineering Magazine. 

Engineering News.—See Adv. opposite. 


Engineering Record. 
Factory. 

Far Eastern Review. 

Fire and Water Engineering. 
Forestry and Irrigation. 
Foundry. 

Gas Engine. 

Gas Power. 

Glass and Pottery World. 
Hardware. 

Heating and Ventilating Magazine. 
Horseless Age. 

Ice and Refrigeration. 
Illuminating Engineer. 
Implement Age. 

Industrial Magazine.—See Adv. opposite. 
Industrial World. 

Inland Architect. 

Insurance Engineering. 

International Marine Engineering. 
Iron Age.—See Adv. opposite. 

Iron Trade Review. 

Irrigation Age. 

Journal of Electricity, Power and Gas. 
Journal of U. S. Artillery. -` 

Journal of Worcester Polytechnic Institute 
Judicious Advertising. 

Machinery. 

Marine Review. 

Metal Industry. 

Metal Worker, Plumber and Steam Fitter. 
Mines and Minerals. 

Mines and Mining. 

Mining and Scientific Press. 

Mining Science. 

Mining World. 

Modern Machinery. 

Moody’s Magazine. 

Motor. 

Motor Age. 

Motor Boat. 

Motor Car. 

Motor Traffic. 

Municipal Engineering. 

Municipal Journal and Engineer. 
Paper Trade Journal. 

Plumber’s Trade Journal. 

Popular Mechanics. 

Popular Science Monthly. 

Power. 

Power and Transmission. 

Power Wagon. 

Printers’ Ink. 

Profitable Advertising. 

Progressive Age.—See Adv. opposite. 
Railroad Gazette. 

Railway Age.—See Adv. opposite. 
Railway and Engineering Review. 
Railway and Locomotive Engineering. 
Railway and Marine World. 

Railway Engineering. 

Railway Master Mechanic. 

Roadmaster and Foreman.—See Adv. opposite. 
Rose Technic. 

Scientific American. 

Scientific American Supplement. 
Selling Magazine. 

Sibley Journal of Engineering. 
Southern Machinery. 

Stevens Institute Indicator. 
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Stone. 

Street Railway Journal. 
Technical World Magazine. 
Technology Quarterly. 

Textile Manufacturer's Journal. 
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Tradesman. 
Waterproofing. 
Western Electrician. 
Wood Craft. 

Wood Worker. 


PRINCIPAL BRITISH PERIODICALS 


Agricultural Chronicle. (m.) London. 
Architect. (w.) London. 
Architects’ Magazine. (m.) 
Architectural Review. (m.) 
Autocar. (m.) London. 
Automobile Journal. (m.) London. 
Automotor Journal. (w.) London. 
Board of Trade Journal. (w.) London. 
British Architect. (m.) London. 
British Clay Worker. (m.) London. 
British Trade Review. (m.) London. 
Builder. (w.) London. 

Building Industries. (w.) Glasgow. 
Civil Engineering. (w.) London. 
Cold Storage. (m.) London. 

Colliery Guardian. (w.) 
Commercial Motor. (w.) 
Concrete & Constr. Engg. (b-m.) London. 
Contract Journal. (w.) London. 
Electrical Engineer. (w.) London. 
Electrical Engineering. (w.) London. 
Electrical Magazine. 
Electrical Progress. 
Electrical Review. 
Electrician. (v.) 
Blectricity. (w.) 
Engineer. (w.) 
Engineering. (w.) P 
Engineering Review. (m.) London. 
Engineering Times. (w.) London. 


London. 
London. 


Engineering World. (w.) London. 
Engineers’ Gazette. (m.) London. 
English Mechanic. (w.) London. 

Gas and Oil Power. (m.) London. 


Gas Engineers’ Magazine. (m.) London. 
Hardware Magazine. (m.) London. 


Implement and Machinery Rev. (m.) London. 


Iron and Coal Trades Review. (w.) London. 
Iron and Steel Trades Journal. (w.) London. 


PRINCIPAL FRENCH, GERMAN AND 


Annales des Ponts et Chaussées. (m.) Paris. 

Beton und Eisen. (d.) Vienna. 

Cemento. (m.) Milan. 

Comptes Rendus de l'Acad. des Sciences. (w.) 
Paris. 

Deutsche Bauzeitung. (b-w.) Berlin. 

Dingler’s Polytechnic Journal. (w.) Berlin. 

Eisenbahntechnische Zeitschrift. (b-m.) Ber- 
lin. 

Electricien. (w.) Paris. 

Elektrische Kraftbetriebe und Bahnen. 
Berlin. 

Elektrochemische Zeitschrift. (m.) 

Elektrotechnik und Maschinenbau. 
enna. 

Elektrotechnische Zeitschrift. (w.) Berlin. 

Elettricità. (w.) Milan. 

Génie Civil. (w.) Paris. 


(w.) 


Berlin. 
(W.) VI- 


Gesundheits-Ingenieur. (s-m.) Munich. 
Industrie Electrique. (s-m.) Paris. 
Ingenieria. (s-m.) Buenos Aires. 
Ingenieur. (w.) Hague. 

Journal f. Gasbeleuchtung. (w.) Berlin. 
Métallurgie. (w.) Paris. 


London. 
(m.) 


Ironmonger. (w.) 
Ironmongers’ Chronicle. 
Journal of Gas Lighting. 
Journal of Society of Arts. 
Locomotive Magazine. (m.) London. 
Marine Engineer. (m.) London. 
Mariner. (m.) London. 

Mechanical Engineer. (w.) Manchester. 
Mechanical World. (w.) Manchester. 
Mining Engineering. (m.) London. 
Mining Journal. (w.) London. 

Mining World. (w.) London. 

Motor. (w.) London. 

Motor Boat. (w.) London. 

Motor Car Journal. (w.) London. 
Motoring Illustrated. (m.) London. 
Municipal Journal. (w.) London. 
Nature. (w.) London. 
Oil Trades Gazette. (m.) London. 
Page’s Weekly. (w.) London. 
Paper Maker. (m.) London. 
Paper Making. (m.) London. 
Petroleum World. (m.) London. 
Practical Engineer. (w.) London. 
Public Works. (d.) London. 
Quarry. (m.) London. 
Railway Engineer. (m.) 
Railway Gazette. (w.) London. 

Railway Magazine. (m.) London. 
Railway Times. (w.) London. 

Science Abstracts. (m.) London. 

Sells’ Commercial Advertiser. (w.) London. 
Surveyor. (w.) London. 

Textile Journal. (m.) London. 

Timber Trades Journal. (m.) London. 
Times Engineering Supplement. (w.) London. 
Tramway and Railway World. (m.) London. 
Water.“ (m.) London. 


OTHER FOREIGN PERIODICALS 


Minero Mexicano. (w.) Mexico. 

Mois Scientifique. (m.) Paris. 

Organ f. d. Fortschritte des Eisenbahnwesens. 
(m.) Wiesbaden. 

Revista d. Obras Pub. (w.) Madrid. 

Revista Tech. Indus. (m.) Barcelona. 

Revue de Mécanique. (m.) Paris. 

Revue Gén. des Chemins de Fer. (m.) Paris. 

Revue Gén. des Sciences. (w.) Paris. 

Revue Industrielle. (w.) Paris 

Revue Technique. (b-m.) Paris. 

Revista Marittima. (m.) Rome. 

Schiffbau. (s-m.) Berlin. 

Schweizerische Bauzeitung. (w.) Zurich. 

Stahl und Eisen. (w.) Diisseldorf. 

Technique Sanitaire. (m.) Paris. 

Zeitschrift für Bauwesen. (q.) Berlin. 

Zeitschrift f. d. Gesamte Turbinenwesen. (w.) 

Munich. 

Zeitschrift d. Oest. Ing. und Arch. Ver. (w.) 
Vienna. 

Zeitschrift d. Ver Deutscher Ing. (w.) Berlin. 

Zeitschrift ftir Elektrochemie. (w.) Halle a/S. 

Zentralblatt d. Bauverwaltung. (s-w.) Berlin. 


London. 
(W.) London. 
(W.) London. 


London. 
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PRACTICAL BUSINESS BOOKS 


CORPORATE 

FINANCE and 

ACCOUNTING 
By 

H. c. BENTLEY, c. P. A. 


(1908 Edition) 


COOPER 


A working manual covering 
every phase of corporate finance 
and accounting clearly, carefully 
and comprehensively. Its prac- 
tical and common sense treatment of its subjects, 
its reliability and its convenient arrangement 
make it an ideal work of reference. 


It treats of 


I. THE CORPORATION TREASURER, 
his duties, powers and liabilities, 


II. THE CORPORATE BOOKS OF 
ACCOUNT, including opening and special entries, 
and reports of treasurer and auditor. 


III. THE CORPORATE FINANCES, in- 
cluding bank deposits, checks and dividends. 


IV. NEGOTIABLE INSTRUMENTS, stat- 
ing clearly and concisely the rules which govern. 


V. THE CORPORATE SECURITIES, 
including common and preferred stock and bonds, 


VI. THE FINANCIAL FORMS, including 
checks, notes, certifications, stocks, bonds, etc. 


The accounting portion of the book is by Mr. H. C 
Bentley. C. P. A., an auditor and accountant of ex- 
tended practical experience. The legal and finan- 
cial portions are by the well known corporation 
authority. Mr. Thomas Conynaton, of the New York 
Bar. 


The book is reliable, up-to-date and authorita- 
tive. It will be found of daily use and convenience 
by every man of affairs. 


500 Pages 6x 9 ins., 1908. Buckram Binding, Pre- 
paid Price, $4,00 


FINANCING ANI f 
ENTERPRISE I| 


IME RONALDO FREJ KN Eo. iig j 
eee F 
* * 


FINANCING 
AN : : 
ENTERPRISE 


By 
FRANCIS COOPER 


(Second Edition) 


A practical work describing 
clearly and plainly the methods of 
securing money for enterprises. 
Its author has drawn from a prac- 
tical experience extending over 
many years and has produced the 
only thoroughly first class and reliable work on 
the subject of promotion--a work which warns the 
man with an enterprise away from the blunders 
that will wreck it and gives him just the informa- 
tion and advice he needs to attain success. 


WHAT THE BOOK CONTAINS 


The work is in two handsome volumes bound in 
Buckram. Volume I describes the methods and 
requisites of successful finance; tells when and how 
to investigate an enterprise, and how it may be 
held and protected, together with a full and valu- 
able discus-ion of capitalization. Volume II tells 
how to prepare a prospectus and how to present 
an enterprise: (1) personally, (2) by letter, (3) 
by circular, (4) by general advertising. It also 
contains a full discussion of trust fund guaran- 
tees, guaranteed stock and bonds, underwriting, 
commission and the general problems of promotion. 


WHAT IS SAID OF THE BOOK 


ENGINEERING Nxwa, New York City: “The book will be found especial- 
ly interesting and useful, we believe, by engipecra who are called on to 
inveaticate and report npon new enterprises, .. . Engineers who have to 
do with patented Inventlona and their commerce tal e xploitation will also 
find much Instructive and helpful matter in this treatise.’ 


THe Fivanciern, New York City: “A very valuable chapter concerns 
promotera and financiers, and from this one section more may be learned 
in five minutes than may be accomplishe+ by the layman in many yeare."’ 


Chas, W. Hoyt, Atty. at Law, Spokane, Washington: “I have just fin- 
labed reading vour two volume work, Financing an Enterprise,’ and am 
free to say it la the best work on this subec T have ever seen.“ 


B. Timm, Accountant, New York: “1 have studied French, English 
and German books on the eubject, but I have met none that bits the nail 
on the head as your book does. 


C. H. Brown, Electrical Contractor, Miami, Fla. : 
terprise received. It is certainly O. K.“ 


4% {nancing an En- 


543 Pages, 2 Vols., Buckram Binding. Prepaid Price 
$4.00. Either Vol. Separately, 82. 00 


Table of contents of either of the above works and general price list of business books free on ay plication 


THE RONALD PRESS CO., 


229 Broadway, 
Rooms 74-76. 


New York 
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THE ENGINEERING DIGEST 


INDEX TO ARTICLES 
ARCHITECTURE. 


For Steel and Reinforced Concrete Building Construction, Foundations, Masonry, etc., see Engineering 
Construction and Materials“ under CIVIL ENGINEERING; for Heating and Ventilation, see subdivision 
similarly entitled under MECHANICAL ENGINEERING, for Electric Lighting, see Lighting” 
under ELECTRICAL ENGINEERING; for Elevators, see Hoisting and Handling Machinery 
under MECHANICAL ENGINEERING ; for Plumbing and Sanitation, see ‘‘Sewerage’’ under 


MUNICIPAL ENGINEERING. 


Church Building. 


The Building of the Church. J. A. 
Schweinfurth. Am Arch—Feb 26, 08. 21 
figs. 5000 w. An article supplemented 
by many exterior and interior views of 
American and European edifices, the entire 
number being devoted to the subject. 


Public Schools. 


Public School Building in the City of New 
York.—III. Am Arch—Mar 4, 08. 20 figs. 
1000 w. 60c. 


AUTOMOBILES AND AERIAL NAVIGATION. 


Aeroplane Design. 


The Problem of Flight. Engg—Feb 14, 
08. 1800 w. 40c. Editorial on Farman’s 
recent work, also discussing certain formu- 


las for aeroplane design proposed by Capt. 
Ferber. 


Alcohol Fuel. 


Alcohol as a Motor-Car Fuel. 
Motor—Mar, 08. 3000 w. 20c. 


Anti-Freezing Mixture. 


The Behavior of Glycerine in Radiators. 
Com Motor—Feb 20, 08. 1 fig. 800 w. 
40c. Gives the properties of a clean and 
reliable anti-freezing mixture containing 
20% glycerine. 


P. S. Tice. 


Front-Wheel Driving. 


The Front Driving of Motor Cars. 
Hele-Shaw. Prac Engr— Feb 28, 08. 5 
figs. 2900 w. 40e. Abstract of paper read 
Jan 20, 08, before the Institute of Automo- 
bile Engineers. 


H. S. 


Garage and Generating Station. 


Generating Station, Garage and Equip- 
ment of the Auto Transit Company of Phil- 


adelphia, Pa. EI Wld—Feb 22, 08. 11 
figs. 2000 w. 20c. 
Hub Ball Bearings. 
Automobile Hub Ball Bearings. Henry 
Hess. Automobile—Mar 5, 08. 7 figs. 
2000 w. 20c. Paper read before the So- 


ciety of Automobile Engineers. 
Igniters. 

Methods of Testing Igniting Apparatus.— 
II. F. W. Springer. El WId— Feb 22, 08. 
2 figs. 4600 w. 20c. 

Motor-Car Frames, Bracing of. 

The Bracing of Motor-Car Frames. Engg 

— Feb 21, 08. 6 figs. 3000 w. 40c. 
Repairing Automobiles. 

Problems in the Repairing of Automobiles. 
Automobile—Feb 20, 08. 7 figs. 3500 w. 
Feb 27, 11 figs. 1300 w. Each 20c. Em- 
phasizes the importance of using good ma- 
terials in repair work and discusses the quali- 
ties of nickel steel 


CIVIL ENGINEERING 


BRIDGES. 
Arches. 

A Defence of the Elastic Theory of Arch 
Analysis and a Caution. Wm. Cain. Eng 
News—Feb 27, 08. 1300 w. 20c. A reply 

to objections recently made. 

Symmetrical Masonry Arches. 
A. Howe. R R Gaz—Mar 13, 08. 4 figs. 
3500 W. 30c. Gives formulas for and de- 
scribes the application of the summation 
method for determining horizontal thrust, 
bending moments at support, ete. 

Bascule Bridges. 

Rolling-Lift Bascule Bridge for the Balti- 
more & Ohio Ry. at Cleveland, Ohio. Eng 
News—Mar 12, 08. 2 figs. 1000 w. 20c. 
Describes a single-leaf, single-track struc- 
ture of the Scherzer type, with a span of 
230 ft. c. to c. ot bearings. 


Malverd 


APRIL, 


The Bascule Bridge Between Portsmouth 
and Tiverton, R. I. Eng Rec—Feb 29, 08. 
12 figs. 3000 w. 20c. 
Bridge Floors. 
Standard Overhead Bridge Floors, Phila- 


delphia. Eng Rec—Mar 7, 08. 5 figs. 1300 
W. 20c. 
Crib Piers and Howe Trusses, Construction 


Costs. 


Methods and Cost of Constructing Six 
Crib Piers., Three Howe Truss Spans and 
One Steel Draw Span. Rdmaster & Fore— 
Mar, 08. 2400 W. 20c. 


Erection. 


Notes on Erection of Bridges.—IX. 
Engr—Mar, 08. 5 figs. 2700 w. 40c. 


1908. 


Ry 
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Civil Engineers 


Robert McF. Doble, 


Consulting and Supervising Engineer. 
Expert in Hydro-Electric Power Development. 


Majestic Building, DENVER, COLORADO. 


Intercontinental Engineering Company 
R. Trautschold, M. E., Manager. 
126 Liberty St., NEW YORK, N. Y. 
Mechanical and Industrial Engineers. 


American and Foreign Agents. 


Lewis & Moore 


Consulting Waterproofing Engineers. 


Investigation, Reports, Tests, Plans, Estimates and Speci- 
fications for Waterproofing and Dampproofing of all 
Classes of Structures. 


Waterproofing requires the same scientific treatment as 
other engineering problems to obtain economical and 
durable results. 


We are the only consulting engineers specializing in 
waterproofing—not affiliated with any special interest. 
We act in advisory capacity to engineers, architects and 
builders. 

Correspondence invited. 
1133 Broadway, NEW YORK. 


William D. Marks, Ph. B., C. E., 


Consulting Engineer and Statistician. 
Electric Railways. Oil Motor Cars. Gas Works. 
Electric Lighting Stations. 
Past Expert in Gas and Electricity to New York City, 
Buffalo and Citizens’ Gas Company, Indianapolis. 
Also other municipalities. 


Park Row Building, NEW YORK. 


Alexander Potter, C. E., 


Hydraulic Engineer and Sanitary Expe 
143 Liberty Street, NEW YORK CITY. 
Sewerage and Sewage Disposal. 
Water Supply and Purification. 
Water and Electric Power. 
Valuations of Existing Plants—Expert Testimony—Plans 
and Estimates. 


C. A. P. Turner 


M. Am. Soc. C. E., Consulting Engineer. 


Bridges, Buildings, Manufacturing Plants. 
Reinforced Concrete Construction a Specialty. 


816-818 Phoenix Bldg., MINNEAPOLIS, MINN. 


W. W. Young, 


Consulting Engineer. 


Estimates, Financial and Engineering 


Box 199 Gen. P. O. 
St. Paul Bldg., NEW YORK. 


Examinations, 
Reports. 
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Contractors 


THE ARNOLD (COMPANY 


ENGINEERS-~CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
161 LASALLE STREET 
CHICAGO 


Battle Creek Bridge Co. 
ENGINEERS AND CONTRACTORS 


Reinforeed Concrete Bridges 


Also Steel and Wooden Bridges, Pile Driving 
Foundations, Plans, etc. 


BATTLE CREEK, MICH. 


Fayette Engineering & Contracting Co., 
Civil, Mining and Contracting Engineers. 
Herbert M. Crawford. 
L. C. Mechling. 
E. L. Zearley. 
Specialties: Construction of Coal and Coke Plants and 
the Development of Coa: Properties. 
UNIONTOWN, PA. 


Rranch Office. BROWNSVILLE, PA. 


TECHNICAL ILLUSTRATING 


is our specialty. We are prepared to illus- 
eke technical literature of all kinds, text- 

s, hand-books, pamphlets, catalogues and 
Soriodiontn. Only expert illustrators em- 
proa. Give us a trial. We guarantee satis- 
action. 


THE TECHNICAL ILLUSTRATING CO. 


Box 365 SCRANTON, PENN. 


Situations Wanted 


Until further notice we will publish without charge 
advertisements from our regular subscribers who seek 
employment. Make them brief. Replies may be sent in 
our care. The charge to others is two cents a word. 


CEMENT CHEMIST, familiar with dry process, desires 
position as chief chemist, or as assistant with prospects 
of advancement. Graduate Ch. E., Western University of 
Pa. Address ‘‘Chemist,’’ care of The Engineering Digest. 


GRADUATE MBCHANICAL ENGINEER (30), experi- 
enced in electrical engineering and a machinist by trade, 
desires a position as superintendent or assistant manager 
of machine manufacturing establishment. Experienced 
in power plant construction, modern machine shop prac- 
tice and business methods. Have handled men success- 
fully. Address, 1816, care Engineering Digest. 


POSITION WITH OPPORTUNITY, by employed gradu- 
ate mechanical engineer. Have had one year’s experi- 
ence in manufacturing plant, one year testing and com- 
Ati reinforced concrete. Can handle men. Address 
“E. B. T.,“ care of The Engineering Digest. 


== PATENTS: 


Patent Solicitor and Counsel. Patent Office and 
Court Practice. High Class Service. 


WILLIAM T. JONES, Attorney and Counselor-at- 


Law. Suite 27 Metzerott Bldg., Washington, D. C. 
gD 
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Latticing vs. Pin Connections. 


Riveted Lattice or Pin-Connection for 
Railroad Bridges, An Answer to the Lattice 
Argument. C. A. P. Turner. Eng News— 
Feb 27, 08. 3400 w. 20c. 


Lacing Compression Members. 
The Lacing of Compression Members. 
Clyde I. Morris. Eng News—Feb 27, 08. 
1 fig. 2000 w. 20e. Mathematical com- 


munication giving reason for assumptions 
made in a previous letter on the subject. 


The Latticing Requirements of Built-up 
Steel Columns. F. Von Emperger. Beton u 
Eisen—Feb 19, 08. 1 fig. 2500 w. $1.00. 


Quebec Bridge. 


Finding of the Canadian Commission on 
the Quebec Bridge. Eng News—Mar 12, 08. 
1400 w. 20c. 


Reinforced Concrete Bridges. 
Cost of Concrete Highway Bridges and 


Culverts in Greene County, Iowa. Eng 

Contr—Mar 4, 08. 900 w. 20c. 
Ferro-Concrete Highway Bridges. Sur- 

veyor—Feb 7, 08. 15 figs. 1900 w. 40c. 


An illustrated description of some recent 
examples in Great Britain. 


Method and Cost of Molding Large Con- 
crete Slabs for Girder Bridges. Rdmaster 
& Fore—Mar, 08. 2 figs. 900 w. 20c. 


Reinforced Concrete Bridge. A. F. Wells. 
Can Engr—Mar 6, 08. 3 figs. 1200 w. 20c. 
Describes highway bridge of 30-ft. span. 


Some Reinforced Concrete Bridges in 
Italy. Con & Constr Eng—Mar, 08. 5 figs. 
1700 w. 60c. Illustrates some excellent 
‘examples of Italian reinforced concrete 
bridge work constructed by Sig. Leonardi, 
of Milan. 


The Wagaraw Bridge at Paterson. Eng 
Rec—Mar 7, 08. 3 figs. 1000 W. 20e. 
Describes a new three-span reinforced-con- 
crete structure, 320 ft. long, over the Pas- 
saic River. 


Swing Bridge. z 
New Swing Bridge Over the River Hull 

at Sculcoates, Hull. Engg—Feb 21, 08. 4 
figs. 1500 w. 40c. Concluded. 


Trestles. 


Formulas for Estimating the Quantities 
of Materials in Timber and Pile Trestles and 
Hints on Estimating Costs. 
Fore—Mar, 08. 1200 w. 20c. 


Viaduct. 


The Cap Rouge Viaduct. Eng Rec—Feb 
22, 08. 4 figs. 4000 W. 20c. Describes a 
single track structure about 3,345 ft. long 
over all, with a maximum hergnt of nearly 
173 ft. from low water to base of rail. 


EARTHWORK, ROCK EXCAVATION, ETC. 


Digging Pole Holes, Cost of. 


The Cost of Digging Some 600 Trolley 
Pole Holes. Eng Contr—Mar 4, 08. 3 figs. 
1900 w. 20c. 


Rdmaster & 


THE ENGINEERING DIGEST 


Railway Embankment. 


Building a Railway Embankment by the 
Hydraulic Method. Geo. H. Moore. Eng 
News—Mar 12, 08. 2 figs. 1300 w. 20c. 
Describes method used on a 750,000-cu. yd. 
embankment in Washington. 


Cost of Making Railway Embankments 
with Wheelbarrows, Showing the Economy 
of Piece Work. Wilmer Waldo. Rdmaster 
& Fore—Mar, 08. 1500 w. 20c. 


Trench Excavation Costs. 


The Cost of Excavating Trenches by Hand 
for Electrical Conduits in Baltimore, Md. 
Eng Contr—Mar 11, 08. 1200 w. 20c. 


Wheel Scrapers vs. Drag Scrapers. 
Comparison of the Cost of Wheel and 
Drag Scraper Excavation on a Job in Mis- 


sissippi. Eng Contr—Mar 4, 08. 1000 v. 
20c. 


ENGINEERING CONSTRUCTION. 


Bins. 


Storage Bins for a German Plaster Works. 
R. Von Terzaghi. Beton u Elsen—Feb 19, 
08. 12 figs. 2000 w. $1.00.. Gives details 
and calculations used in the design. 


Buildings. 


A Cement Storage House with Separately 
Molded Reinforced-Concrete Members. Eng 
News— Feb 20, 08. 1700 w. 20e. Gives 
costs of manufacturing and erecting the 
columns, girder and roof slabs. 


A Reinforced-Concrete Building with 
Concrete Domes; Cincinnati Zoological Gar- 
den. Eng News—Feb 20, 08. 5 figs. 1500 
w. 20c. Describes an interesting example 
of the use of reinforced concrete for struc- 
tures of a light and ornamental character. 


Costs on a Reinforced-Concrete Factory 
Building. Eng News—Mar 5, 08. 400 w. 
20c. Gives the itemized cost of a reinforced- 
concrete factory building recently erected in 
Walkerville, Ont. 


Fireproof Storage Warehouse. Joseph B. 
Baker. Ins Engg—Mar, 08. 5 figs. 2200 
w. 40c. Describes the building of the Se- 


curity Storage Company of Washington, D. 
C.—built in units at different times, the units 
having independent walls and designed with 
the idea of localizing losses from fires. 


Reinforced Concrete Construction in But- 


ler Bros.’ New Building. E. W. Maxton. 
Con Engg—Feb, 08. 4 figs. 2500 w. 20c. 
Concluded. 


Structural Steel. Ernest G. Beck. Mech 
WId— Feb 14, 08. 3 figs. 2000 w. 40c. 
II. Riveted Work (Continued). 


Structural Steel Details of the Brooklyn 
Academy of Music. Eng Rec—Feb 22, 08. 
16 figs. 2500 w. 20c. 


The New Steel Warehouse Plant of the 
Carnegie Steel Co., at Waverly, N. J. Ir Tr 
Rev— Feb 20, 08. 9 figs. 3200 w. 20c. 

The Reinforced Concrete Work of the 
McGraw Building. T. L. Condron and F. F. 
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Technical Education 


Armour Institute of Technology Lehigh University, 


SOUTH BETHLEHEM, PA. 
HENRY S. DRINKER, President. 


Courses in Civil, Mechanical, Mining, Metallurgical, 
Electrical, and Chemical Engineering, in Electrometal- 
lurgy and Chemistry. Also Classical and Literary Courses. 

For further information. for Registers of the University, 
and for descriptive circulars of the different courses, 
address THE REGISTRAR. 


CHICAGO, ILLINOIS. 


Courses in Electrical, Mechanical, Civil, Chemical and 
Fire Protection Engineering and Architecture. Com- 
pletely equipped laboratories in all departments. 


Year-book sent on application. 


Clarkson School of Technology. 


Thomas S. Clarkson Memorial, Potsdam, N. Y. 

Organized under charter of the University of the State 
of New York. Courses leading to degrees of Bachelor 
of Science in Chemical, Civil, Electrical and Mechanical 
Engineering. comprising four years of thorough training 
and resident college work in theory and practice of engli- 
neering. The Clarkson Bulletin, published quarterly, 
mailed on application. 


Rensselaer Polytechnic Institute, 
TROY, N. v. 


A SCHOOL OF ENGINEERING AND SCIENCE. 
Roads, Railroads, Bridges, Roofs, Arches, Dams, Steam 
Engines, Electric Engines, Dynamos. Turbines, Founda- 
tions, Water-Works, Tunnels, Sewers, Rivers, Canals, 
Chemical Analysis, Mineralogy, Metallurgy, Assaying. 
For catalogue or other information, address, 


WM. 8. ALDRICH, Director. PALMER C. RICKETTS, President. 


College of Engineering, 

OHIO NORTHERN UNIVERSITY, ADA, OHIO. 
Courses in Civil, Mechanical, Electrical, Mining, Sani- 
tary, Municipal. Architecture. 

THOROUGH. PRACTICAL. ECONOMICAL 
School in ression the entire year. No time limit for 
graduation. No fees. Enter any time. We give students 

what they need. when they need it. 
For pamphlet, catalogue, or information, address, 
THOS. J. SMULL, Dean. 


Rose Polytechnic Institute, 

TERRE HAUTE, IND. 
Courses in Mechanical, Electrical and Civil Engineertng, 

Architecture and Chemistry. Extensive Shops. Com- 


pletely equipped Laboratories in all Departments. Ex- 
penses low. 


For catalogue or special information, address, 
C. L. MEES, Presi¢ent. 


A Serial Sequel to 
Gilletie’s “ Cost Data 


Those of the 10,000 purchasers of Gillette's Hand Book of Cost Data 
who have not already subscribed for Engineerine-Contracting’’ will do well to 
send for a sample copy, for the articles on METHODS AND COSTS in 
Engineering. Contracting really form a serial sequel to Gillette's Cost Data.“ 
Those who have not already purchased Gillette's Cost Data (600 pages of 
costs for $4) will also do well to send for sample copies of “` Engineering- 
Contracting, for they will learn what Gillette's Cost Data ” is like. Mr. Gillette 
has recently completed his appraisal of all the railways in the State of Washington 
—property worth a quarter of a billion dollars—and now, as managing editor of 
Engincering- Contracting, he is writing a series of articles covering the cost of 
every item of railway construction. Mr. Daniel J. Hauer, as editor of the Earth 
and Rock Section of Angineering-Contracting,’ is giving new and valuable 
matter on economic methods of excavation and itemized costs. The paper can 
best be judged by sample copies, which we will gladly send. Since “ Engineering 
World” was purchased and absorbed by -ngineering-Contracting,’’. the subscrip- 
tion rate has been $2 a year (52 issues), but for the next few weeks a year's 
subscription may be had for $1; Canadian subscription, $2. Send for sample copies. 


ENGINEERING-CONTRACTING 
353 Dearborn Street, Chicago, III. 
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Sinks, E. W. Stern, L. J. Mensch and P. E. 
Stevens. Proc Am Soc C E—Feb, 08. 17 figs. 
7000 w. 80c. Discussion continued from 
Jan, 1908, Proceedings. 


Two Building Types Tested by Fire. Ce- 
ment Age—Feb, 08. 4 figs. 1000 w. 20c. 
Gives a contrast between two structures 
recently destroyed by fire in New York City, 
which shows the superiority of concrete as 
a fire-resisting material. 


Caisson Disease. 


Caisson Disease. Engr (Lond)—Feb 14, 
08. 2000 w. 40e. Gives a summary of a 
memorandum appearing in a recent report 
of the British Admiralty. 


Chimneys, Heat Stresses in. 


Heat Expansion Stresses in Chimneys. 
Eng News—Mar 5, 08. 1000 w. 20c. Gives 
formulas for calculating the temperature 
stresses in chimneys. 


Dams. 


Electrically Operated Sluice Gates and 
Drop-Timber Regulator Gates for the La- 
guna Dam. F. W. Hanna. Eng News— 
Feb 27, 08. 4 figs. 3000 w. 20c. 


Structural Steel Dams. F. H. Bainbridge. 
Ind Mag—Feb, 08. 9 figs. 4500 w. 40c. 
Describes a number of structures and gives 
methods of design, etc. 


The Construction of the Laguna Dam, 
Colorado River, Arizona. Edwin D. Vincent. 
Eng News—Feb 27, 08. 4 figs. 2200 w. 
20c. Describes the construction of the dam, 
which is the key to Yuma project for the 
irrigation of some 90,000 acres of land. 

The Raising of the Assuan Dam. Engr 
(Lond)—Feb 21, 08. 1600 w. 400. Dis- 
cusses the heightening of this dam, now in 
progress. 


Foundations. 


A Steel Pile Foundation in a Quicksand 
Pocket. Eng Rec—Feb 22, 08. 1300 w. 
20e. Describes construction used for a 16- 
story building in New York City. 


Defective Foundation at Mt. Royal Water 
Works Pumping Station, Baltimore, Md. Al- 
fred M. Quick. Eng News—Mar 12, 08. 5 
figs. 5000 w. 20c. 


Loading Test of a ‘‘Compressol’’ Founda- 


tion Pile. F. Von Emperger. Beton u 
Eisen—Feb 19, 08. 8 figs. 5000 w. $1.00. 


Small Piles for Underpinning Buildings. 
Eng Rec— Feb 29, 08. 400 w. 20c. 


Some Lessons from a Cofferdam. W. H. 
Boughton. Eng Rec—Feb 29, 08. 1400 w. 
20c. Paper read before the Ohio Engineer- 
ing Society. 


Underpinning Buildings Adjacent to the 
Bridge Loop Subway, New York. Eng Rec 


—Mar 7, 08. 1 fig. 2100 w. 20c. 


Grain Elevator. 


Mammoth Reinforced-Concrete Grain Ele— 
vator in Minneapolis, Minn. Cone — Mar, 08. 
800 w. 20c. 
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Pipe Laying Costs. 


The Cost of Laying 6 and 8-in. Wrought- 
Iron Screw-Joint Pipe. E. E. Harper. Eng 
News. Feb 27, 08. 2 figs. 1700 w. 20c. 


Reinforced Concrete Construction. 


Adjustable and Portable Forms for Con- 
crete Building Construction. Eng News— 
Mar 5, 08. 4 figs. 7000 w. 20c. 


A Hoist for Feeding Material to the Con- 
crete Mixer. Eng News—Mar 5, 08. 2 figs. 
1100 w. 20c. 


A Practical System for Reinforcing Con- 
crete. H. F. Porter. Can Engr—Mar 6, 08. 
4 figs. 2900 w. 20c. Describes a system 
using plain reinforcing bars and providing 
for continuity. 


A Traveling Mold for Making Reinforced- 
Concrete Pipe. F. Teichman. Eng News— 
Feb 20, 08. 4 figs. 2400 w. 20c. De- 
scribes molds for a 5-ft. pipe used by the 
U. S. Reclamation Service on the Salt River 
Project, Ariz. 


Calculation for Reinforced Concrete Con- 
struction. R. Wuczkowski. Beton u Eisen 
—Feb 19, 08. 5 figs. 2500 w. $1.00. 
Gives a simple formula for use on rectangu- 
lar and T-section beams. 


Concrete Shop Construction with Separ- 
ately Molded Members. Eng Rec—Feb 29, 
08. 6 figs. 3100 w. 20c. 


Cracks in Reinforced-Concrete Beams. F. 
Von Emperger. Zeit d Bau—Mar 4, 08. 8 
figs. 3000 w. 40c. Graphical discussion. 


Economical Design of Reinforced Con- 
crete Beams. Elie Cannes. Eng Rec—Mar 
7, 08. 2 figs. 1200 w. 20c. Gives dia- 
grams showing what percentage of reinforce- 
ment will give the least expensive reinforced 
concrete beam under given conditions of cost 
of concrete and steel. 


Graphic Design for Reinforcing Rectan- 
gular Concrete Sections. R. S. Peotter. Cem 
Age—Feb, 08. 4 figs. 3000 w. 20c. Gives 
a condensed analysis of the subject and 
graphs of results on logarithmic cross-sec- 
tion paper. 

Graphostatic Calculations for Reinforced 
Concrete Constructions. G. Ramisch. 
Beton u Eisen—Feb 19, 08. 4 figs. 4000 w. 
$1.00. Gives mathematical relations and 
graphical constructions derived therefrom. 


New Researches in Reinforced Concrete. 
M. R. von Thullie. Beton u Hisen—Feb. 19, 
08. 4 figs. 1200 w. $1.00. Discusses the 
effect of repeated loadings of beams. 


Reinforced Concrete for Post Office Build- 
ings. Con & Constr Eng—Mar, 08. 13 
figs. 3200 w. 60c. 


Reinforced Concrete in Reservoir, Aque- 
duct and Conduit Construction.—I. E. R. 
Matthews. Con & Constr Eng—Mar, 08. 
6 figs. 2800 w. 60c. 


Reinforced Concrete in the Building of 
a Cement Plant. Can Engr—Mar 6, 08. 5 
figs. 2900 w. 20c. Describes methods 
used in constructing a plant at Longue 
Pointe, near Montreal. 
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Reinforcement for Concrete. Emile G. 
Perrot. Ins Engg—Mar, 08. 2 figs. 2100 
w. 40e. l 


Spiral Anchorage for Concrete Reinforce- 
ment. Daniel B. Luten. Eng News—Feb 
27, 08. 3 figs. 1000 w. 20e. Cites in- 
stances where such reinforcement should be 
employed. 


The “Advance” in the Concrete Age. 
Lt.-Col. J. Winn. Con & Constr Eng—Mar 
0S. 4700 w. 60c. Summarizes the prin- 


cipal features of the development of rein- 
forced concrete in Great Britain during 
1907. 


The Investigations of C. Bach on Rein- 
forced-Concrete Beams. K. Bernhard. Z V 
D I—Feb 8, 08. 18 figs. 3000 w. 60c. 
Describes apparatus used in Herr Bach's 
tests at the Royal Technical School, Stutt- 
gart, and gives the conclusions arrived at 
from the results obtained. 

The Manufacture of Concrete Reinforcing. 
Ir Tr Rev—Mar 12, 08. 11 figs. 1600 w. 
20c. Describes the process of making Kahn 
trussed bars and expanded metals. 

The Treatment of Concrete Surfaces. E. 
B. Green. Eng Rec—Feb 22, 08. 2400 w. 
20c. 


Retaining Wall of Concrete. 
Cost of Mìxing and Placing Concrete for 
a Retaining Wall. Rdmaster & F—Mar, 08. 
1000 w. 20c. 
Roofs. 


The Failure of the Concrete Roof of the 
Lawrence, Mass., Filter. Eng News— Feb 
27, 08. 1fig. 1600 w. 20c. 


The New Roof of Charing Cross (London) 


Station. Engg—Feb 7, 0S. 44 figs. 2400 
W. 40e. 
Sewer. 
An Intercepting Sewer in Salt Lake City, 
Utah. Eng Rec—Feb 22, 08. 1 fig. 1600 
W. 20c. 


Sheathing Piers. 


Sheathing Piers on Lake Erie with Divers. 
Wilson T. Howe. Eng News— Feb 20, 08. 
1700 w. 20e. Describes method used in 
a particular instance, with cost data. 


Stone Cutting. 


Stone Groining of a Semi-Circular Apse. 
John A. Marshall. Stone—Mar, 08. 12 
figs. 1300 W. 40c. Shows the setting out 
and construction of an ordinary Gothic vault. 


Track Elevation. 


The Fortieth Street Track Elevation of 
the Chicago Junction Ry. R R Gaz—Feb 
21, 08. 8 figs. 1500 w. 20c. 


Tunnels 


High-Temperature and Rock-Pressure Dif- 
ficulties in Deep Tunnels. Chas. W. Com- 
stock. Min Sc—Feb 13, 08. 1500 w. 20c. 
Abstract of article, The Great Tunnels of 
the World,“ Proc Colo Scientific Society. 
Dec 7, 07. 
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The Opening of the First Hudson River 


Tunnel. Eng News. Feb 27, 08. 6 figs. 
5300 W. 20c. 
Waterproofing Cement Structures. 
Waterproofing Cement Structures. James 
L. Davis. Cem Age—Feb, 08. 4500 w. 20c. 


Paper read before the National Association 
of Cement users, Buffalo, Jan 20-25, 08. 


MATERIALS. 
Cement. 
A New Rotary Kiln Cement Plant. Engr 
(Lond)—Feb 28, 08. 10 figs. 3900 w. 40c. 


Describes a new plant at Greenhithe, Eng- 
land. 


Calcination of Lime and Clay Mixtures to 


Make Portland Cement. F. J. Beal. Conc 
—Mar, 08. 4400 w. 20c. 

How to calculate Portland Cement 
Clinker. Chem Engr— Feb, 08. 8000 w. 


40e. Gives method for calculating the com- 
position from the analysis of the raw mate- 
rial. 

Portland Cement and Blast Furnace Slag 
Cement. H. Wedding. Stahl u Eisen — Feb 
12, 08. 6000 w. 60e. Gives a comparison 
of their respective properties. 


The New Mill of the California Portland 
Cement Company. Eng Rec- Mar 7, 08. 
6 figs. 3800 w. 20c. 


Steel, Corrosion of. 


The Corrosion of Steel. Allerton S. Cush- 
man. Jl Frankl Inst—Feb, 08. 3700 w. 
80c. Paper read before the Franklin Insti- 
tute, Nov 21, 07. Gives a brief explanation 
of the electrolytic theory of corrosion. 


Wood Preservation. 


Treating Wood that is Refractory to 
Treatment and Also Subject to Decay. Da- 
vid Allerton. Eng News—Feb 20, 08. 1600 
W. 20c. Abstract of a paper read before 
the annual meeting of the United States 
Wood Preservers’ Association, at Kansas 
City, Jan 21-23. 


RIVERS, CANALS, HARBORS. 


Breakwater, Aransas Pass, Tex. 


History of the Reaction Breakwater at 
Aransas Pass, Tex. Lewis M. Haupt. Jl 
Frankl Inst— Feb, 08. 7 figs. 12,000 w. 
80e. Paper read before the Franklin Insti- 
tute, Jan 15, 08. 


Canal Haulage. 


Mechanical Haulage on Canals. Engr 
(Lond)—Feb 21, 08. 3400 w. 40c. Gives 
evidence presented to the Royal Commission 
on canals and waterways. 


Notes on Electric Haulage of Canal Boats. 
Lewis B. Stillwell and H. St. Clair Putnam. 
Proc Am Inst E E—Mar, 08. 24 figs. 9000 
W. 80c. A paper read before the American 
Institute of Electrical Engineers, Mar 13, 
08. 
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Coast Erosion. 


Erosion of the Coast and Its Prevention. 
F. W. S. Stanton. Public Wks—Jan-Mar, 08. 
1 fig. 2300 w. 60e. 


Dredging. 
Dredging Frozen Ground 


John Hutchins. 
1800 w. 20e. 


Hydraulic Dredge for Reclaiming Land 
for Lincoln Park, Chicago. Eng News— 
Feb 27, 08. 2 figs. 1200 w. 20c. 


The Fruhling System of Suction Dredg- 
ing. John Reid. Eng News—Mar 5, 08. 
3 figs. 3400 w. 20c. Describes a system 
in which the material is not only loosened, 
but is secured by a mechanical cutting of 
the surface, and in which the inrush of wa- 
ter at the suction pipe entrance is con- 
trolled. 


Irrigation. 


Lining the Ditches and Reservoirs to Pre- 
vent Seepage Losses. Prof. B. A. Etche- 
verry. Irrig Age—Mar, 08. 5 figs. 1200 
w. 20c. Discusses the use of river boulders 
or cobbles set in cement mortar. 


Jetty. 

Reinforced Concrete Leading Jetty on the 
Manchester Ship Canal. Con & Constr Eng 
Mar, 08. 6 figs. 800 w. 60c. 

Sea Defenses. 
Reinforced Concrete Sea Defenses. H. 


in Klondike. 
Eng & Min Jl—Mar 7, 08. 


Huisman. Conc & Constr Eng—Mar, 08. 
10 figs. 2400 W. 60c. JII.—Dutch Ex- 
amples. 

Waterways. 


Preliminary Report of the Inland Water- 
ways Commission. (Condensed. ) Eng 
News—Mar 5, 08. 7000 w. 20c. 

The New York Barge Canal vs. the Deep 
Waterway. Eng News—Mar 5, 08. 3800 
w. 20c. Communication from Col. T. W. 
Symons, and editorial comment on same. 
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SURVEYING, MENSURATION, ETC. 
Alidade, Eccentricity of. 


The Eccentricity of a Three-Microscope 
Alidade. Claude W. L. Filkins. Cornell 
Civ Engr—Feb, 08. 2 figs. 2000 w. 40c. 


Astronomical Bearings by Sun Observations. 


Astronomical Bearings by Sun Observa- 
tions. D. D. James. Can Engr—Mar 6, 08. 
2800 w. 20c. Describes a simple and accu- 
rate method. 


Bench Level Operations. 


Bench Level Operations on the Catskill 
Aqueduct Line. M. E. Zipzer. Eng News— 
Feb 20, 08. 3 figs. 2600 w. 20c. 


Railway Curves. 


A Railway Location Problem. Eng News 
Mar 5, 08. 1 fig. 1000 w. 20c. Gives 
method used to connect a crossing of a 
straight and curved track by a curve, when 
both frog angles and the position of frog in 
straight track are fixed. 


Curve Superelevation. M. L. Byers, R R 
Gaz—Mar 13, 08. 5 figs. 35,000 w. 30e. 
A mathematical study of the subject, with 
recommendations for use under present con- 
ditions of railroad practice. 


The Middle Ordinate Problem. Rdmaster 
& Fore—Mar, 08. 1100 w. 20c. Gives a 
simple rule for figuring the middle ordinates 
for different degree curves and different 
lengths of rails. 


Surveying. 
Practical Points on Surveying. Charles 
L. Hubbard. Machy—Mar, 08. 16 figs. 
4500 w. 40c. Describes the use of transit 


and level, methods of taking measurements, 

arrangement of notes; and the plotting of 
results, with special reference to locating 
buildings, establishing property boundaries, 
determining grades for drains, steam mains, 
etc. 


ECONOMICS 


Advertising. w. 40c. Describes system at a plant Hav- 
Keeping Track of Advertising. J. Cecil ing eleven thousand employees drawing à 
Nuckols. Ir Age—Mar 5, 08. 4 figs. 1000 total of $150,000 weekly. 
w. 20c. Gives forms used for this purpose Loose-Leaf Binders. J. H. Haertier. Min 
by two Cincinnati manufacturing concerns. & Min—Mar, 08. 13 figs. 4200 W. 40c. 


Cost Actounting. 


Graphic Analyses of Factory Costs. Ed- 
ward T. Runge. Factory—Feb, 08. 5 figs. 
1800 w. 40e. Tells how sales, manufacture 
and shipments can be analyzed, how pur- 
chase prices can be compared and how the 
relation between material, labor and ex- 
pense can be immediately grasped by the 
executive. 

Labor-Cost Distribution of the General 
Electric Shops, Lynn, Mass. Georgé F. 
Stratton. Eng Mag—Mar, 08. 5 figs. 3200 


Describes methods of recording data in 
regard to progress and cost of work and of 
filing general information. 


System in Contracting Accounts. A. D. 
Williams. Con Eng—Feb, 08. 1600 w. 20c. 
Continued. 


Engineer's Civic Duties. 


The Engineer as a Man Among Men. Eng 
News—Feb 20, 08. 2700 W. 20c. Ex- 
tracts from an address by Charles Whiting 
Baker, Editor of Engineering News, at the 
University of Vermont, Feb 10, 08. 


APRIL, 1908. 


THE ENGINEERING DIGEST 441 


DRAWING INKS 


F INK Emancipate yourself from the use 


i 5 TAURINE MUCILAGE of corrosive and ill-smelling inks and 
PHOTO MOUNTER PASTE adhesives and adopt the Higgins 


F PASTE Inks and Adhesives. They will 
OFFICE PASTE be a revelation to you, they are so 
VEGETABLE GLUE, re. sweet, clean and well put up. For 


home, office or school use they are 


AA P >- gpi 
Are the Finest and Best Goods of Their Kind unexcelled. 
AT DEALERS GENERALLY 


CHAS. M. HIGGINS & CO., MANUFACTURERS 


Branches: Chicago, London 271 Ninth Street, BROOKLYN, N. Y. 


MIDGET SLIDE RULE 
5 in. long, an mania — Indicator 


see ENGINEERING 
Drawing Materials and Surveying Instruments INSTRUMENTS 


Write for Circular No. 8 


KOLESCH & CO., 138 Fulton Street 
New York Buff & Butt 
ESTABLISHED 1883 Company 


R. SEELIG & SON Jamaica Pista Statiea 


MANUFACTURERS OF THE MOST BOSTON, MASS. 
IMPROVED 


Engineering Send for Catalogue 37. 
Surveying 8 
Instruments ce, 3 


Instruments. Carefu epee i 2 š : 8 
d Adjus = is the very simplest instrument to take 


170 E. Madison Street aes apart in the field for lubricating centers 
Chicago e or cleaning. 
Send for special catalogue 10 N 


E. G. RUEHLE & CO. 


119 Fulton St, NEW YORK ARCHITECTS’ AND ENGINEERS’ SUPPLIES 


Manufacturers and Importers arepe mann DRAWING MATERIALS 


THE GREATEST TIME SAVER IN EXISTENCE 


engineer. It is a constant current reference to all articles of importance in the engineer- 


T ENGINEERING DIGEST should always be on the library table of every 


ing and technical journals and proceedings of Engineering Societies of the world. 


Patronize ENGINEERING DIGEST Advertisers When You Can. 


442 


Factory Management. 


Cost Reduction for Manufacturing Plants. 
Maurice Gesundheit. Eng News—Mar 5, 08. 
2 figs. 5700 w. 20c. A paper read before 
the Metal Manufacturers’ Association of 
Philadelphia, Dee 19, 07. 


Hurrying Factory Orders. Factory—Feb, 
08. 2 figs. 600 w. 40c. Tells how fac- 
tory production can be closely followed, how 
orders can be hurried and shipment prom- 
ises fulfilled with less friction. 


Making Machines More Efficient. F. M. 
Feiker. Factory—Feb, 08. 4 figs. 2000 w. 
40c. Discusses improvements in the design 
and arrangement of shafts and belting. 


Routing Work Through the Shop. Ir Tr 
Rev—Feb 27, 08. 7 figs. 1100 w. 20e. 
Describes the system and forms used by the 
R. K. Le Blond Machine Tool Co., Cincin- 
nati, Ohio. 


Running a Factory by Schedule. Robert 
Daily. Factory — Feb, 08. 3 figs. 1200 w. 
40c. IV.—Schedules for the Blacksmith 
Shop. 

The Fundamental Principles of Works Or- 
ganization and Management. P. J. Darling- 
ton. Eng Mag— Mar, 08. 5000 w. 40c. 
First of two articles devoted to the sorting 
and classifying of the special methods and 
systems used in a large number of shops. 
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Theory and Practice of Shop and Factory 
Management. Oscar E. Perrigo. Ir Tr Rev 
—Jan 2, 08. 1 fig. 3100 w. 20e. Fourth 
of a series of articles on cost keeping and 
shop management. 


The Production System of the Westing- 


house Electric and Mfg. Co. H. M. Whar- 
ton. Eng Mag—Mar, 08. 2 figs. 4200 w. 
40c. 


Patent Office, Criticisms of. 


Does the Inventor Get a Square Deal at 
the Hands of the United States Government? 
H. Ward Leonard. Elec Wld—Mar 14, 08. 
A criticism of certain features of the Pat- 
ent Office system. 


On the State of the- Patent Office. H. Ad- 
dison Johnston. Machy— Mar, 08. 2700 w. 
40c. Gives a detailed criticism of alleged 
faults in the present management. 


Specifications. 


Approximate Estimates. Alexander Pot- 
ter. Eng Rec—Feb 22, 08. 2600 w. 20c. 
Discusses the limitations of the use of the 
phrase in engineering work. 


Engineering Specifications. Walter 8. 
Timmis. Ir Age — Mar 5, 08. 2900 w. 20c. 
Gives suggestions for their improvement 
and proposes a standard form. 


ELECTRICAL ENGINEERING 


ELECTROCHEMISTRY. 


Diaphragm Cell. 

Recent Developments in Electrolytic Cells. 
Henry S. Renaud. Eng & Min Jl—Feb 22, 
08. 3 figs. 1100 W. 20e. Describes a 
new diaphragm cell for the decomposition of 
alkali chlorides. 


ELECTROPHYSICS. 


A. C. Commutator Motor Theory. 

The Influence of the Short Circuit Cur- 
rent on the Phase Shifting in Alternating 
Current Commutator Motors. M. Osnos. 
Elek u Masch—Feb 23, 08. 58 figs. 2800 
w. 60c. 

The Theory of the Alternating Current 
Commutator Motor in Its Relation to that 
of Direct Current Motors. Elek u Masch— 
Feb 2, 08. 18 figs. 10,000 w. 60c. 


Commutation, Laws of. 
The Basic Laws of Commutation in Dyna- 


mos. R. Rüdenberg. Elek Zeit—Jan 23, 
08. 4 figs. 6500 w. 40c. 
Induction. 


A New Factor for Induction; the “Loop” 
vs. the “Cutting Lines of Force” Laws. Carl 
Hering. El Wld—Mar 14,08. 3 figs. 3700 
W. 20e. A discussion favoring the latter 
based on a recent experiment by the author. 

An Imperfection in the Usual Statement 
of the Fundamental Law of Electromagnetic 
Induction. Carl Hering. Proc Am Inst E E 


APRIL. 


Mar, 08. 4 figs. 4400 w. 80c. A paper 
presented at a meeting of the Philadelphia 
Section of the Am. Inst. of E. E., Feb 10, 
08. 


Losses in A. C. Motors. 


The Curve Forms of Current in Three- 
Phase Motors and the Determination of. 
Losses. K. Simons and K. Vollmer. Elek 
Zeit —Jan 30, 08. 11 figs. 4500 w. 40c. 


The Separation of Losses in Asxnchronous 


Motors. Indus Elec—Jan 25, 08. 15 figs. 
3300 w. 60c. 
Radio-Activity. 
Recent Researches in Radio-Activity. 


Engg—Feb 7, 08. 5 figs. 2400 w. 40c. A 
A résume of a recent lecture at the Royal 
Institution by Prof. Ernest Rutherford. 


GENERATORS, MOTORS, TRANSFORMERS. 
A. C. Motors. 


Single-Phase Motors vs. Multiphase Mo- 
tors. R. J. Russell. West Elecn—Mar 14, 
08. 3 figs. 2300 w. 20c. Paper (con- 
densed) read before the Missouri Electric 


Light, Gas and Street Ry. Assn., at St. 
Louis, Oct 21, 07. 
Converter. 
The Cascade Converter. Elec Engr 
(Lond)—Mar 6, 08. 2 figs. 1300 w. 40e. 


Describes a machine consisting of an alter- 
nating current induction motor with 
“wound” rotor running with a large slip 
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(usually 50%) and directly coupled mechan- 
ically to a direct-current dynamo—the rotor 
phases being connected directly, without the 
intervention of slip-rings, to a number of 
symmetrically spaced points on the direct- 
current armature winding. 


D. C. Turbo-Generators. 


The Development of Direct-Current 
Turbo- Dynamos. R. Pohl. Elek Zeit Feb 
6, 08. 10 figs. 4500 W. Feb 13, 9 figs. 


500 W. Each 40c. 


Polyphase Generators. 
A New System of Winding for Polyphase 


Generators. F. Punga. Elek Zeit—Feb 6, 
08. 3 figs. 4500 w. 40c. 
Transformers. 


Magnetic Alloy for Transformer Plates, 
etc. Mech Engr—Mar 6, 08. 600 w. 40c. 


Small Transformers for Use with Metallic 
Filament Lamps. Elec Eng—Mar 5, 08. 
7 figs. 4000 w. 40c. 


LIGHTING. 


Free Lamp Renewals. 


Poor Light Complaints—A Central Sta- 
tion Problem. H. N. Muller. Elec Ji—Mar 
08. 4 figs. 3000 w. 20c. Discusses the 
question of free lamp renewals. 


Light Standards. 


Primary Standard of Light. Charles P. 
Steinmetz. Proc Am Inst E E—Mar, 08. 2 
figs. 1600 w. 80c. A paper to be pre- 
wented at a future meeting of the American 
Institute of Electrical Engineers. 


The Luminous Properties of Conducting 
Helium. P. G. Nutting. El Wld—Feb 22, 
08. 2 figs. 2600 W. 20e. Abstract of 
a paper in the bulletin of the Bureau of 
Standards. 


Tungsten Series Lamps. 


Metal Filament Lamps. Alton D. Adams. 
Mun Jl & Engr—Mar 11, 08. 1900 w. 20c. 
Describes the use of series tungsten lamps 
for street lighting and gives a comparison 
with carbon filaments and mantle gas lamps. 


Voltage Variation, Effect of. 
The Effect of Varying the Voltage on In- 


candescent Lamps. F. Hirschauer. Elek 
Zeit—Jan 23, 08. 7 figs. 1800 w. 40c. 


PLANTS AND CENTRAL STATIONS. 


Motor Loads. 


The Electric Motor Load from the View- 
point of Central-Station Service. Charles 
K. Nichols. El Wld—Mar 7, 08. 4 figs. 
3600 W. 20e. 


Motors, Applications of. 


Central- Stations and Electric-Motor Ap- 
plications. El Wid— Mar 7, 08. 2300 w. 
20c. Gives an extensive list of motor appli- 
cations together with the power require- 
ments of the various machines operated. 


THE ENGINEERING DIGEST 


TELEGRAPHY AND TELEPHONY. 


Telephone Line Construction. 


Practical Suggestions on Telephone Con- 
struction Work. Bernard C. Groch. Tele- 
phony—Mar, 08. 1100 w. 20c. Proposed 
method that shows the lowest annual cost is 
almost invariably the proper method to em- 
ploy for the construction work contemplated. 

The Standard Specifications for Telephone 
Lines of the United States Reclamation Ser- 


1 58 Eng News— Mar 12, 08. 3000 w. 
c. 


Wireless Telegraphy. 


A Direct System of Wireless Telegraphy. 
E. Bellini and A. Tosi. Elec Eng—Mar 5, 
08. 10 figs. 3500 w. 40c. 


TESTS AND MEASUREMENTS. 


Electrical Measuring Instruments, Tests of. 


Tests of Electrical Measuring Instruments. 
—I. F. Loppe. Indus Elec—Feb 25, 08. 
1300 w. 60c. Comparison of various meth- . 
ods and values for testing wattmeters. 


Meter Testing. 


Testing Electric Meters at Their Place 
of Installation.—I. Joseph B. Baker. El 
Wld—Mar 7, 08. 3 figs. 2100 w. 20c. 


TRANSMISSION, DISTRIBUTION, CONTROL. 


Condensers on High Tension Circuits. 


The Use of Condensers on High-Tension 
Circuits. Elec Engr—Mar 6, 08. 3 figs. 
1200 w. 40c. 


Conduit, Labor Cost of Laying. 


Labor Cost of Laying Vitrified Clay Elec- 
tric Conduit. De Witt C. Webb. Eng News 
—Mar 12, 08. 1100 w. 20c. 


Current Rushes at Switching. 


Current Rushes at Switching. J. S. Peck. 
El Jl—Mar, 08. 3 figs. 1600 w. 20c. 
Gives explanation of the phenomena taking 
place when transformers are switched on to 
a circuit. 


Gas-Pipe Grounds, Resistance of. 


Notes on Resistance of Gas-Pipe Grounds. 
J. L. R. Hayden. Proc Am Inst E E—Mar, 
08. 3 figs. 1800 w. 80c. A paper read 
before the American Institution of Electrical 
Engineers, Niagara Falls, June 26, 07. 


Grounding Neutral Point. 


Advantages and Disadvantages in Ground- 
ing the Neutral Point in Tri-Phase Instal- 
lations. Indus Elec—Feb 10, 08. 3200 w. 
60c. 


Insulators; Manufacture of. 
High Voltage Insulator Manufacture. Wal- 
ter T. Goddard. Can Elec News—Mar, 08. 
8 figs. 3500 w. 40c. Paper read before 
the Electrical Section Canadian Society Civil 
Engineers. 


Poles, Reinforced Concrete. 


Method and Cost of Constructing and 
Erecting Reinforced Concrete Poles. Eng 
Contr—Mar 11, 08. 900 w. 20c. 


APRIL, 1908. 


THE ENGINEERING DIGEST 445 


There is But One Standard 
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‘Concrete 


Published Monthly. Price $1.00 per year 


@ CONCRETE is the most widely read 
journal in its field and has the largest 
bona-fide circulation among that class 
of people directly interested in the 
cement and concrete industry. 


Its editorial matter is practical and 
definite. It carries more advertising 
than any other journal in this field and 
its advertisers are reliable. 


Send Ten Cents lor Sample Copy 


Cement Sidewalks 


@ Plain, everyday advice on how to 
make cement sidewalks is contained in 
our new booklet, Cement Sidewalks.” 
This booklet covers every part of side- 
walk making and 1s designed for prac- 
tical purposes. It is small and will fit 
into your coat pocket. Price 25 cents. 


Concrete Publishing Co. 


235 Newberry Building, Detroit, Mich. 


Patent Attorneys 


FRED W. BARNACLO, 
150 Nassau 8t., NEW YORK, N. Y. 


Patent Counselor. 
CAREFUL ATTENTION TO APPLICATION PRE- 
PARING. 


EDWARD S. BEACH, 
Attorney and Counselor-at-Law. 
SPECIALIST IN PATENT, TRADE-MARK AND COR- 
PORATION CASES. 


60 Wall Street, NEW YORK. 


C. L. PARKER 
SOLICITOR OF PATENTS. 


Patents secured. Reports rendered as to patentability, 
validity and infringement. Patent suits conducted. 


24 Dietz Bldg., WASHINGTON, D. O. 


PATENTS 


Trade-Marks, Labels and Copyrights. Send for my free 
book, How to Get Them.“ If you will send me a rough 
pencil drawing and description of your invention, I 11 
give you my free opinion as to its patentability. If I 
say it is patentable, it is, and you should have it pat- 
ented at once and turn it into money. If it is net patent- 
able, I wil] tell you so. Best service in every department. 
Why not have it? It costs no more and usually less in 
the end. Do not make the mistake of applying for a 
poehi until you have sent for my free book. Advice 
ree. 


JOSHUA R. H. POTTS 


LAWYER, 
306 Ninth St., Washington, D. C. 
80 Dearborn St., Chicago. 
929 Chestnut St., Philadelphia. 


THOMAS DREW STETSON 
108 Fulton Street, New York 
Engineer and Patent Attorney, American and Foreign. Established 1655 
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Protective Devices. 


Circuit-Interrupting Devices. F. W. Har- 
ris. El JIJl— Mar, 08. 11 figs. 2000 w. 
20e. V.—Carbon-Break Circuit Breakers. 


Protective Relays. M. C. Rypinski. El 
Ji—Mar, 08. 5 figs. 1700 w. 20c. Al- 
ternating- Current Overload Relays — Single 
and Polyphase. 


The Protection of Electric Circuits and 
Apparatus from Lightning and Similar Dis- 
turbances. R. P. Jackson. El Jl—Mar, 08. 
13 figs. 2700 w. 20c. 


Steel Towers. 


Steel Towers for High Tension Transmis— 
sion. Eng News- Mar 12, 08. 2 figs. 400 
w. 20e. Describes towers 70 ft. high, in- 
tended to carry two circuits of three wires 
each transmitting a current of 100,000 volts. 


INDUSTRIAL 


Acetylene Illumination. 


e The Illumination of the Homes by Acety- 
lene. V. R. Lansingh. Acetylene Jl1—Mar, 
08. 13 figs. 1800 w. 20c. Paper read 
before the International Acetylene Associa- 
tion, at Washington. 


Carbon Bisulphide. 


Process and Apparatus for the Production 
of Carbon Bisulphide in the Electric Fur- 
nace. Edward R. Taylor. Jl Frankl Inst— 
Feb, 08. 13 figs. 5600 w. 80c. Paper 
read before the Franklin Institute, Dec 5, 
1907. 


Gas Engineering. 


A Bulletin of Instruction on the Care and 
Operation of Recuperative Benches. (Con- 
tinued.) Am Gas Lt Jl—Feb 17, 08. 2 

figs. 22,000 w. 20c. 


A Combined Coal and Water Gas Manu- 
facturing Process. J. T. Wescott. Prog Age 
—Mar 2, 08. 3 figs. 700 w. 20c. De- 
scribes one unit of a water-gas apparatus, 
which consists of combining in one plant an 
inclined coal gas retort connected with an 
ordinary water-gas generator. 


Operation of Recuperative Benches. W. 
A. Baehr. Prog Age—Mar 2, 08. 4 figs. 
3500 w. 20c. Paper read before the 
American Gas Institute, Oct 16-18, 07. 


The Readiness-to-Serve“ Cost of Gas 
Supply. W. H. Gardiner. Am Gas Lt Jl-— 
Mar 9, 08. 1 fig. 5600 w. 20c. 


Lime Burning. 


The Schmatolla System of Gas-Fired Lime- 
Kilns. Engg—Feb 28, 08. 4 figs. 1500 w. 


THE ENGINEERING DIGEST 


Switchboard Operation. 
Some Notes on Switchboard Operation in 


Alternating-current Stations. H. R. Mason. 
Power—Mar 10, 08. 1 fig. 1600 w. 20c. 
MISCELLANEOUS. 

Electric Driving. 
Notes on Electric Driving. P. E. Sever- 


ance. Am Mach—Mar 5, 08. 900 W. 20c. 


Electric Fan Tests. 


Comparative Tests of Different Types of 
Electric Fans. Arthur C. Scott. El Wld— 
Mar 7, 08. 7 figs. 2900 w. 20e. 


Electric Power Possibilities. 


Electric Power, Its Progress and Possi- 
bilities. A. H. Kimball. El Wld—Mar 7, 


08. 5 figs. 3000 w. 20c. 
TECHNOLOGY 
40c. Describes a successful type of kiln in 


which the stone is calcined by means of 
generator gas without coming in contact 
with the solid fuel. 


Paper and Pulp Manufacture. 


Developments in the Paper and Pulp In- 
dustry. Eng Rec—Feb 22, 08. 2500 w. 
20c. Extracts from a paper recently read 
before the American Paper and Pulp Asso- 
ciation by its chemist, Mr. Arthur D. Lit- 
tle. 


Machinery and Power Required for the 
Production of Paper Pulp, Mechanical and 
Chemical, and Finished Paper. John W. 
Thurso. Eng News—Feb 20, 08. 2000 w. 
20e. Gives data collected by the writer 
during the past 12 years, from various suc 
5 plants in the United States and Can- 
ada. 


The Application of Electric Power to Pulp 
and Paper Mills—The Watab Pulp and Pa- 
per Company’s Mills. Le Roy M. Harvey. 


El WId— Feb 22, 08. 1 fig. 5800 w. 20e 
Puriflcation of Gases. 

Purification of Gases. Oskar Nagel. 

Electrochem & Met Ind —- Mar, 08. 10 figs. 


5000 w. 40c. Describes methods used in 
the separation of gases from solids, from 
liquids, and from gases. : 


Silicon Monoxide. 


Manufacture and Uses of Monox. E. 
maire. Génie Civil—Feb 15, 08. 1 fig. 
2000 w. 60c. 
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The Scientific American 


promptly chronicles every item of news concerning 


The Industrial Development of the World 


p is unique among periodical literature because of the authoritative infor- 
mation it contains hait cannot be found elsewhere regarding Scientific, 
Mechanical and Engineering Progress. It is a favorite in the Home because 
its news of the great achievements of the day is popularly and practically 
told, thus interesting the entire family. In a word, the Scientific American 
is a distinctively American Weekly for the enlightened American at home 
or abroad. Subscription price, $3 per year to any address in the United States. 
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E E to New Subscribers 


SCIENTIFIC AMERICAN REFERENCE BOOK, by Albert A. 
Hopkins and A. Russell Bond. 1!2mo, 516 pages. ls a veritable gold 
mine of knowledge on almost every conceivable subject under the sun.” 
— Pittsburgh Post. 

SCIENTIFIC AMERICAN BOY, by A. 

Russell Bond. 12mo, 320 pages. The book is a 98 9 9 
volume of practical directions by means of which 33.00 in payment for 
the outdoor boy can fit himself out for all kinds | a seq subscription for 
of sport. New York Times. one year commencing 

HOME MECHANICS FOR AMATEURS, | 32787," a ef die 
by George M. Hopkins. 12mo, 370 pages. “The | books absolutely free, and 
book may be commended for its practicability and | also send you the remain- 


. a ing issues of the ‘*Scien- 
suggestiveness. —New York Tribune. ge ce ee 


The books are beautifully and substantially bound | year 1907 from the time 
in cloth, and cannot be purchased at bookstores for 55 oe 
less than $1.50 each. 


Address MUNN & COMPANY, No. 353 Broadway, New York 
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MARINE ENGINEERING 


Estimates. 
Marine Engineering Estimates. C. R. 
Bruce. Mech Wld—Feb 21, 08. 2000 w. 
20c. Continued. 


Heating and Ventilation of Ships. 


The Heating and Ventilating of Ships. 
Sydney F. Walker. Int Mar Eng—Mar, 08. 
7 figs. 3600 w. 40c. Describes the forms 
of heating apparatus using hot water. 


The Ventilation of Battleships. G. Guell- 
mann. Gesund-Ing—Feb 15, 08. 7000 w. 
80c. Paper read before the International 
Congress for Hygiene and Demography. 


Marine Boilers. 


Boilers in the French Navy. Engg—Feb 
21, 08. 1800 w. 40c. Discussfon in the 
French Senate with reference to the type of 
boilers proposed for the six battleships of 
the Danton class, to be engined with Par- 
sons turbines. 


The Use of Lime in the Modern Marine 
HP. Boiler. Mar Engr & Nav Arch—Mar 1, 
08. 2 figs. 4000 W. 40c. 


Motor Boats. 


High-Speed Motor Boats for Pleasure Use. 
Henry S. Sutphen. Int Mar Engg—Mar, 08. 
12 figs. 1800 W. 40c. Read before the 
Society of Naval Architects and Marine En- 
gineers, New York, Nov 21, 07. 


Some Observations on Motor-Propelled 
Vessels and Notes on the Bermuda Race. 
William B. Stearns. Int Mar Eng—Mar, 08. 
2 figs. 4400 w. 40c. Read before the So- 
ciety of Naval Architects and Marine Engi- 
neers, New York, Nov 21, 07. 


The Racing Motor-Launch Siddeley- 
Wolseley.“ Engg— Feb. 21, 08. 8 figs. 
1800 w. 40c. 


Power Measurement of Marine Turbines. 


Torsion-Meters. J. Hamilton Gibson. 
Engg—Feb 7, 08. 32 figs. 7800 w. 40c. 
Paper read before the North-East Coast In- 
stitution of Engineers and Shipbuilders, Jan 
24, 08. Discusses the application of torsion- 
meters to the measurement of the horse- 
power of marine steam turbines. 


Rams as Naval Weapons. 


The Ram in Its Modern Aspect. G 
Paschen. Schiffbau—Feb 12, 08. 6 figs 
2000 w. 60e. Discusses the ram as a 
weapon in naval warfare. 


Stability, Test for. 


An Inclining Experiment. Harold F. Nor- 
ton. Sibley JlI—Feb, 08. 3 figs. 2400 w. 
40c. Describes method whereby vessels are 
tested for stability. 


Steam Collier. 


The Steam Collier “Everett” for the New 
England Coal and Coke Company, Boston, 


5 S. A. Engg— Feb 7, 08. 6 figs. 1000 w. 
c. , 


Submarines. 


Italy’s Progress in Submarine Navigation. 
Asi (Lond)—Feb 14, 08. 1 fig. 3000 w. 
e. 


Paraffin Engine for Submarines. Engr 
(Lond)—Feb 7, 08. 3 figs. 1500 w. 40c. 
Describes a new Thorneycroft paraffin motor, 
designed for the Italian Navy. 


Tank Steamers, Safety Devices for. 


Safety Devices on Tank Steamers. M. M. 
Dikos. Compt Rend Ing Civ de France 
Nov, 1907. 4 figs. 40,000 w. $1.20. Dis- 
cusses methods for protecting steamers 
transporting inflammable oils from possibil- 
ity of fire. 


MUNICIPAL ENGINEERING 


Air Compressors. 


Setting the Valve-gear of Air Compress- 
ors. Claude Aikens. Power—Feb 18, 08. 
9 figs. 2300 w. 20c. Discusses the import- 
ance of piston clearance; how to determine 
relative positions of crank-pin and eccen- 
tric; and the setting of blowing-engine 
valves. 


The Efficiency of Dry Air Compressors. 
W. Heilemann. Z V D I—Feb 8, 08. 23 
figs. 4500 w. 60e. Gives results of tests 
by Dr. Mollier on a compressor plant in the 
laboratory of the Dresden Technical High 
School. 


Compressed Air Calculations. 
Compressed Air Calculations. E. A. Rix. 
Jl of Elec Pr & Gas—Feb 29, 08. 4000 w. 
20c. Paper read before the Mining Associa- 
tion of the University of California, Feb 19, 
08. Gives formulas and data, with exam- 
ples of their application. 


APRIL, 


Flow of Air and Gases. 


The Flow of Compressed Air in Pipes, 
with Special Reference to Mining on the 
Rand. E. J. Laschinger. Min Jl—Feb 22, 
08. 12,000 w. Mar 7. 4000 w. Each 40c. 
Paper read before the Transvaal Institute of 
Mechanical Engineers. 


The Measurement of Gas Flow Through 
Thin Orifices. A. O. Mueller. Z V D I—Feb 
22, 08. 8 figs. 5500 W. 60c. Gives con- 
traction coefficients for various conditions, 
by the use of which the quantity of gas flow- 
ing through thin orifices may be measured. 


Liquid Air Manufacture. 


Place’s Air-Liquefying Expansion Engine. 
J. F. Place. Com Air—Mar, 08. 7 figs. 
3400 w. 20c. Gives a number of indicator 
cards taken at low temperature from the 
air-expanding engine of an air-liquefying 
plant producing 7% Ibs. of liquid air per 
HP.-hour energy expended. 


1908. 


THE ENGINEERING DIGEST 449 


From 


COMPRESSED Cottage r 
AIR 


The final authority on Pneu- 
matics; edited by experts; 
addressed to practical men. 


Are You 
An Engineer? 
An Architect? 
A Contractor ? 
A Manufacturer? 


EELE H 


"A 


Architecture, 
=, Carpentry and 
— Building 


Covers everything pertaining to building, 
from the modest two story cottage to the 


5 7 towering skyscraper. 

A Railroad Man > 2 vohima] ; page size E et armaa sraa 
e in 

A Mine Manager ? N 


A Coal Operator? $24.00 instean or $60.00 


9 FREE FOR EXAMINATION 
A Foundryman 0 By prepaid express upon receipt of coupon. If you 


wish to keep the books, pay $2 within five days and $2 


A Quarryman ? a month nam you have paid the special price of $24.0 0. 


Otherwise notify us to send for them at our expense 


There are over 200 plans of artistic, moderate priced 
houses, Chosen by a staff of architects as typical of the 


Everything relating to compressed best work of the best architects of the entire country— 


invaluable to anyone contemplating building or altera- 


> — tions. Also over 40 practical problems in construction. 
alr practise from all over the world Hundreds of hints and suggestions to house builders 
a and house owners. The chapters on estimating cost, 
will be placed before you monthly reinforced concrete, plumbing, heating, including 
furnace, steam, hot water and exhaust steam, and 


if you are a subscriber to ventilation, are especially complete. 
Partial List of Contents 
å Reinforced Concrete — Estimating — Contracts and 
ed Ai Specifications — The Law of Contracts and Liens— 
Compress r. Building Superintendence— Building Materials—Ma- 
sonry—Carpentry—Stair Building—Hardware—Plaster- 


e 7 ing—Painting—Heating—Ventilation—Wiring for Door 

A new volume—No. | 3—begins with Bells and Burglar Alarms-Steel Construction—Elevators 

0 — Sheet Metal Pattern Drafting Mechanical, Architec- 

January, 1908. Subscribe now and get tural, Freehand and Perspective Drawing—Lettering— 
the complete volume for the year. Blue Printing—Shades and Shadows—The Greek and 
* Roman Orders of Architecture — Rendering in Pen and 


Ink a and Was W ash—W ‘ater Color Hints for Draftsmen. 


$1.00 per year—U.S. and Mexico AMERICAN SGHOOL of CORRESPONDENCE 


$1.50 per year—Canada and abroad CHICAGO 
eoecesccceccs COUPON Clip and mail today*****++****** 
Sample copy on request American School of Correspondence: 

Please send set Cyclopedia Architecture, Carpentry and Building for 

5 days’ free examination. I will send $2 within 5 days and $2 a month 

® until I have paid $24.00; otherwise I will notify you to send for the books, 

Com presse r aging 

Name. „„ re cre Ter orice cere ee 600 


Bowling Green Bldg., New York PUL, |) ˙-ꝛůꝛ--;! .· Mr err Tt ert eee Re eT Ee TTT ee 
EASTON, PA. Gr.... deawee san 1888 


! ² . rendes meee te 
— — — — — — — 


Patronize ENGINEERING DIGEST Advertisers When You Can. 


450 


FOUNDING. 


Brass and Copper Founding. 
Silicon-Copper in the Brass Foundry. C. 


Vickers. Fdry—Mar, 08. 5 figs. 2200 w. 
20c. Discusses the properties and use of 


this valuable alloy, and gives mixtures to 
be used. 

Spongy (Copper and Brass) 
Their Causes and Prevention. 
Lewis. Met Indus—Feb, 08. 


Cores. 


The Advantages of Core Molding. 
Buchanan. Fdry—Mar, 08. 14 figs. 
W. 20c. 

Use of Metal 
George Buchanan. 
700 w. 20c. 


Coke Consumption in Cupolas. 


The Coke Consumption in Cupola Fur— 
naces.—II.—G. Buzek. Stahl u Eisen. Feb 


Castings 
Ernest A. 
1000 w. 20c. 


J. F. 
2400 


Cores in the Foundry. 
Fdry—Mar, 08. 9 figs. 


12, 08. 3500 w. 60c. 
Cupola Charging Machines. 
Charging Machines for Cupolas. G. R. 
Brandon. Ir Tr Rev—Mar 12, 08. 7 figs. 
1300 w. 20c. A paper read before the 


Pittsburg Foundrymen’s Association, Mar 2, 
08. 


Foundry Lighting and Ventilation. 


Foundry Lighting and Ventilating. R. 
M. Graham. Factory—Feb 20, 08. 3 figs. 
700 w. 40c. Shows how an abundance of 
light and fresh air can be provided, and 
what practical results have followed a unique 
building construction. 


Handling Materials in Foundries. 


Transportation in the Iron Foundry. Os- 
car E. Perrigo. Castings—Feb, 08. 3 figs. 
2800 W. 20e. Discusses the problem of 
handling materials. 


Iron From Cupola Slag. 


The Recovery of Iron from Cupola Slag. 
Robert Grimshaw. Ir Tr Rev—Jan 2, 08. 
700 w. 20c. 


Malleable Castings. 


Making Malleable Castings Without An- 
nealing. Dr. Richard Moldenke. Fdry— 
Mar, 08. 1000 w. 20c. 


Production of Malleable Castings. 
Richard Moldenke. Ir Tr Rev—Feb 27, 08. 
3300 w. 20c. II.——Characteristics of mal- 
leables and their physical and chemical prop- 
erties—methods of testing. 


Scientific Founding. 

The Application of Science to Foundry 
Work. Robert Buchanan. Mech Engr—Feb 
21, 08. 3600 w. Feb 28. 2800 W. Each 
40e. Paper read before the Royal Society 
of Arts, Feb 12, 08. 


Stand Pipe. 


Dr. 


Molding a Four-Way Stand Pipe. George 
Buchanan. Am Mach—Feb 27, 08. 5 figs. 
900 W. 20c. 
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Steel Castings. 


Development of the Steel Casting Indus- 
try. W. M. Carr. Ir Tr Rev—Jan 2, 08. 
1600 w. 20c. 


Steel Castings by the McHaffie Process. 
Ir Tr Rev—Jan 2, 08. 6 figs. 1100 w. 20c. 


Sweep for Cylindrical Work. 


Cylindrical Section Sweeping Device. Ja- 
bez Nall. Fdry—Mar, 08 5 figs. 1600 w. 
20c. Describes equipment for sweep mold- 
ing section of large cylindrical castings. 


Waste in Foundries. 


Foundry Waste. Dr. Richard Moldenke. 
Ir Age—Mar 12, 08. 2100 w. 20c. A paper 
read at the convention of the Chicago Foun- 
dry Foremen’s Association, Mar 5, 08. 


Sixteen Ways to Lose a Casting. Wilber 
R. Tilden. Ir Age—Feb 20, 08. 16 figs. 
3200 w. 20c. Illustrates 16 castings from 
the same pattern, showing some of the 
more common defects in molding and pour- 
ing. 


HEATING AND VENTILATION. 


Department Store, Mechanical Equipmént of. 
Heating and Ventilating a Modern De- 
partment Store. John G. Eadie. Htg & 
Vent Mag—Feb, 08. §8 figs. 4500 w. 20c. 
Describes the mechanical equipment of B. 
Altman & Co.’s new building, New York 
City. 


Central Heating Plants, Cost of. 
Calculation of Costs for Central Heating 


Plants. F. Janeck. Gesund. Ing—Feb 1, 
08. 12,000 w. 80c. 
Hot Water Supply. 
Hot Water for Domestic Use.—I. Jno. K. 
5 Dom Engr— Mar 7, 08. 2 figs. 1200 
w. 20c. 


Steam Heating. 


Modern Steam Heating Illustrated.—I. B. 
F. Raber. Dom Engr—Mar 7, 08. 1 fig. 
1500 W. 20c. First of a series of articles 
discussing the various systems of steam 
heating, their design and erection. 


HOISTING AND HANDLING MACHINERY. 


Coal Dock Hoist. 


A New Coal Hoist at Leith. Engr (Lond) 
Mar 6, 08. 4 figs. 5000 w. 40e. De- 
scribes a new 30-ton movable hydraulic coal 
hoist at the Imperial Dock, Leith, designed 
for dealing with end tip wagons of a gross 
weight of 30 tons, which can be lifted to a 
height of 61 ft. above the quay level and 
there be tipped. 

Elevators. 


The Hydraulic Elevator. 
ter, Jr. Power — Feb 18, 08. 6 figs. 1300 
w. Mar 10, 08, 2 figs. 1700 w. Each 20c. 
XIX.—Describes the Whittier pulling ma- 
chine; best method of lubrication; the use 
of strainers. XX.—Discusses the use of 
strainers with the Crane machine, and the 
care and management of the Morse and Wil- 
liam pulling machine. 
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Equipments for Industrial Plants. 


Economical Material-Handling Equip- 
ments for Industrial Plants. Werner Boeck- 
lin. Eng Mag—Mar, 08. 47 figs. 7500 w. 
40c. Profusely illustrated descriptive ar- 
ticle on industrial railways, cableways, 
cranes, hoists and various forms of convey- 
ors. 


Floating Crane. 
140-Ton Floating Crane. W. Kaemmerer. 
Z VD I—Feb 22, 08. 11 figs. 1800 w. 
60c. 


Fuel and Ash Handling. 

Fuel and Ash Handling Equipment. O. 
M. Becker and William J. Lees. Factory— 
Feb, 08. 11 figs. 2100 w. 40c. Gives 
practical suggestions as to the various types 
of equipment available, the choice of appa- 
ratus to meet given conditions, and the re- 
sults which follow 


Handling Bank Vault Plates. 

Handling Heavy Armor-Plates for a Bank 
Vault. Eng News—Mar 5, 08. 1100 w. 
20c. Describes methods used on a difficult 
job involved in the construction of vault for 
the Carnegie Trust Co. in New York City. 


Hoisting Machinery for Construction Work. 


Moisting Machinery for the Handling of 
Materials. T. Kennard Thomson. Eng Mag 
Mar, 08. 19 figs. 4500 w. 40c. De- 
scribes the various classes of hoisting ma- 
chinery used in construction work. 


Modern Hoisting and Conveying Systems. 
Modern Systems of Hoisting and Convey- 
ing. Walter G. Stephan. Ir Tr Rev—Jan 2, 
08. 33 figs. 8000 W. 20e. Discusses the 
many systems available and the special field 
of each. 


Overhead Railways. 

New System of Overhead Railways. M. 
Buhle. Stahl u Eisen—Feb 26, 08. 5 figs. 
2000 w. 60c. Describes two electrically 
operated systems in which the cars are hung 
from trolleys running on overhead rolled 
steel rails or I-beams 

Some German Overhead Tramways. Al- 
fred Graden witz. Eng & Min Jl—Feb 29, 
08. 19 figs. 2600 W. 20c. Describes the 
transportation of material by overhead elec- 
tric tramways and improvements in prac- 
tice in construction of tramways. 


HYDRAULIC POWER PLANTS. 


High Head Francis Turbine. 


High Head Francis Turbine at Centerville, 
Cal., Power Plant. JI El Pr & Gas—Feb 29, 
08. 6 figs. 2400 W. 20c. Describes a 
9,700-HP. unit under an effective head of 
565 ft. 


Hydroelectric Plants. 


Caffaro-Brescia Electric Power Transmis- 
sion Plant. Dr. Alfred Gradenwitz. West 
Elecn—Mar 14, 08. 2 figs. 1300 w. 20c. 
Describes a new high tension plant and 
transmission in northern Italy. 
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The Brusio Hydroelectric Plant and Power 
Transmission in Lombardy.—II. Schw Bau— 
Feb 15, 08, 11 figs. 2500 w. $1.00. Gives 
details of a new development in Northern 
Italy. 

The Colliersville (N. Y.) Hydroelectric 
Plant. Eng Rec—Mar 7, 08. 7 figs. 1800 
w. 20c. Describes a power plant just com- 
pleted to furnish power for the 65-mile line 
of the Oneonta & Mohawk Valley Railroad 
and for power and lighting purposes in adja- 
cent towns and villages. 

The Hydroelectric Plant of the Rocking- 
ham, N. C. Power Company. Julian S. Mil- 
ler. Elec Rev—Mar 14, 08. 6 figs. 2700 
w. 20c. Describes a project on the Yakin 
River, to supply 28,800 hydroelectrical HP. 


Pumping Engine Tests. 
Testing of High-Duty Pumping Engines 
by Modern Practice. Ind Wld—Feb 24, 08. 
7700 w. 20c. Gives description of method 
for conducting tests and results of investi- 
gations on three triple-expansion pumping 
engines in St. Louis. 


INTERNAL COMBUSTION ENGINES. 


Alcohol Engines. 

Tests of Gasoline and Kerosene Engines 
with Alcohol Fuel. S. M. Woodward. Eng 
News—Mar 12, 08. 7 figs. 7500 W. 20c. 
Gives résumé of the final report upon the in- 
vestigations carried out by the U. S. Depart- 
ment of Agriculture upon the availability of 
alcohol as engine fuel. 


Engine Proportions. Í 


Gas and Steam-Engine Proportions. W. 
H. Booth. Power—Mar 3, 08. 1100 w. 20c. 


Exhaust. 

The Exhaust of the Internal-Combustion 
Engine. H. Addison Johnson. Power— Feb 
25, 08. 1800 w. 20c. Shows how the con- 
dition of the mechanism of an engine may 
be ascertained by an examination of thè 
exhaust. 


Explosive Combustion. 

Experiments on the Rapidity of Combus- 
tion of Explosive Gas Mixtures. A. Naezgel. 
Z V D I— Feb 15, 08. 14 figs. 9000 w. 60c. 

Explosive Combustion of Hydrocarbons. 
Engg—Mar 6, 08. 2600 W. 40c. Résumé 
of lecture before the Royal Institute, Feb 28, 
08. Discusses the subject chiefly from the 
chemical standpoint. 


Installations at Buenos Ayres. 
Gas Engine Installations at Buenos Ayres. 
Eng Rec—Mar 7, 08. 3 figs. 2700 w. 20c. 

Lubrication of Large Engines. 
Lubrication of the Larger Sizes of Gas 


Engines. R. R. Keith. Power—Feb 18, 
08. 1 fig. 1600 w. 20c. 
Oil Engines. 


Technical Aspects of Oil as Fuel.—VII.- 


IX. F. E. Junge. Power — Feb 18, 08. 
1 fig. 700 w. Feb 25. 4 figs. 1600 w. 
Mar 3. 3 figs. 1500 w. Each, 200. Dis- 


APRIL, 1908. 


THE ENGINEERING DIGEST 


ARE YOU INTERESTED IN 


CAS ENCINES? 


Then you will want the 60 page pamphlet entitled 


„Some Notes on Gas Engines 


BY HERMAN DIEDERICHS, Professor of Experi- 
mental Engineering, Cornell University. 
Subjects Treated : Gas Engine Cycles: Their theoreti- 
cal thermal efficiencies and practical limitations. Four 
Cycle vs. Two Cycle Engines. Matters of Design and the 
Principal Dimensions. Methods of Regulation. Alcohol 
asa Fuel. Sent postpaid on receipt of price, 780. p by 


The Sibley Journal of Engineering 
ITHACA, NEW YORK 


60 Day Clocks 


RENTISS 60 DAY CLOCKS are the best 

for office use. They are well made, 
durable, reliable and require a minimum 
amount of attention. The calendar adds 
greatly to the convenience of the clock 
and is entirely automatic in its action 

Also Frying-pan, Electric, Synchronized, 
Program and Watchman's Clocks. l 
Send for Catalogue No. 177. 


The 


Prentiss Clock Improvement Co. 
Dept. 17, 82 Chambers St. New York City 


’ The Clipper Clip 


453 


Testing Laboratories 


The Industrial Laboratories 
No. 164 Front Street, 
New York City. 
Consulting and Analytical Chemists. 


Design and Supervise Construction of Chemical Plants. 
Furnish Advice Wherever Chemicals are Made or Used. 


J. E. TEEPLE, Pn. D., Director 


Richard K. Meade M ea d e 
Testing Laboratories 


Experts on Portland Cement 
and Concrete 


Clarence E. Kline 
Manager 


Cement Inspection and Tests 


Mill Inspection, Standard Tests, 
Expert Opinions, Chemical Analy- 
ses, Scientific Investigations. 


NAZARETH, PENNSYLVANIA 


Michigan Technical Laboratory 
Testing, Consulting and Analytical Chemists. 
Analyses and Reports made in all Branches of Indus- 


trial Chemistry. Expert Assistance in all Branches of 
Chemical Engineering. 


58-60 Lafayette Boulevard, DETROIT, MICH. 


The Latest ! 


29" Its triangular shape prevents entangling 
and gives three times the capacity of any other 


Clip for attaching papers together. 


Best and Cheapest. 
Brass or Steel. 


All Stationers. 
Send 10c. for Box of 100. 


Clipper Manufacturing Company 


366-368 Gerard Avenue, 


5 


353 BROADWAY 


a TO BOOK BUYERS „ 


E have just issued a new II2z- page catalogue of re- 
cently published Scientific and Mechanical Books, 
which we will mail free to any address on application. 


MUNN X COMPANY 


Publishers of SCIENTIFIC AMERICAN 


New York, U. S. A. The MOGUL CLIP, Bex of 50 fer 15 Cents 


NEW YORK 


454 


cusses are construction and efficiency of oil 
engines (Daimler, Diesel, Haselwander) 
using benzol and other low-priced coal-tar 
oils, and the defects of combustion in Diesel 
engines. 


Tar Destruction in Producer Gas. 


The Destruction of Tar in Gas-Producers. 
H. P. Bell. Engg—Feb 7, 08. 9 figs. 3700 
W. 40e. 


MACHINE PARTS. 


Flywheel of Structural Steel. 


A New Structural Steel Flywheel. Engr— 
Feb 15, 08. 2 figs. 700 w. 20c. Describes 
a wheel in which the spokes are made of 
structural steel and the rim of a trough 
of such steel filled with steel wire ropes. 


Helical Gears. 


Machine-Cut Double Helical Wheels. 
Engg—Feb 21, 08. 8 figs. 2000 w. 40c. 
Describes the Wuest system of generating 
both sets of spiral teeth in a single-wheel 
blank by using two hobs of opposité hand 
to cut the teeth simultaneously. 


Roller Bearings. 


Roller Bearings; Design, Construction 
and Use. A. E. D. Can Machy—Mar, 08. 
6 figs. 1100 w. 20e. Gives particular at- 
tention to the straight roller bearing, with 
illustrations of bearings used in agricultural 
machinery and trucks. 


Self-Alining Taper Roller Bearings. H. 
W. Alden. Automobile—Feb 27, 08. 3 figs. 
1400 w. 20c. Presents some facts con- 
cerning the design and action of certain 
forms of roller bearings and illustrates their 
practical application to various automobile 
conditions. 


Speed Changing Device. 


Two Speeds from Constant Drive. Albert 
Walton. Am Mach—Feb 28, 08. 2 figs. 
1100 w. 20c. Describes a device of use in 
textile machinery. 

MECHANICS. 


Chain Rings, Strength of. 
Stresses in Solid Beam Sections and the 


Strength of Chain Rings.—II. Robert H. 
Smith. Engr (Lond)—Feb 7, 08. 1 fig. 
2000 W. 40c. 


Elastic Limit, etc. 
The Limit of Proportionality and the 


Elastic Limit. Henry Hess. Am Mach— 
Mar 12, 08. 2 figs. 1200 w. 20c. Pro- 
poses more precise definitions of elastic 


limit, yield point deformation, etc. 


Governor Springs, Deflection of. 
The Deflection of Rotating Spiral Gov- 
ernor Springs. J. Zvonicek. Z V D I—Feb 


22, 08. 3 figs. 1800 w. 60c. Gives for- 
mulas and illustrative calculations. 
Stresses. 


Maximum Stresses.—I. John S. Myers. 
Machy—Mar, 08. 3 figs. 5500 w. 40c. 
Presents a few common cases of variable and 
of combined stresses, showing the manner 
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of obtaining the maximum stresses for which 
machine parts should be designed, these 
various cases leading up to the presentation 
of tables and diagrams whereby the labor 
of computing the stresses may be very 
much shortened. 


METAL WORKING. 
Auger Making. 
Auger Making in an Old American Shop. 


Am Mach—Feb 20, 08. 9 figs. 1600 w. 
20c. 


Boring. 
A Combination Boring Bar for Boring, 
Reaming and Facing. John Edgar. Can 
Machy—Mar, 08. 10 figs. 2100 w. 20c. 


Single-Bar Boring Machine for Multiple 
Cylinders. E. J. McKernan. Am Engr & 
R R JI— Mar, 08. 3 figs. 1500 w. 40c. 


Cams. 


Two Methods of Making Master 
W. V. Lowe. 
2400 w. 20c. 


Case-Hardening. 

Case-Hardening Steel with Gas. 
Lake. Am Mach—Feb 20, 08. 9 figs. 2600 
w. 20c. Describes a special gas carboniz- 
ing furnace and some pieces case-hardened 
in it which would be very difficult to car- 
bonize by the old method of packing in 
bone, charcoal, charred leather, etc. 


Chain Machinery. 


Recent Advances in Machinery for Mak- 
ing Welded Chain. Stahl u Eisen—Feb 19, 


Cams. 
Am Mach—Feb 27, 08. 2 figs. 


E. F. 


08. 6 figs. 1800 w. 60e. 
Die. 
A Sectional Die. L. E. Salmon. Am 
Mach —Mar 12, 08. 1 fig. 500 w. 20e. 


Gives sketch showing approved method of 
constructing a large die of irregular shape. 
File Testing. 


Recent Improvements in File Testing. 
Eng News—Feb 20, 08. 1900 w. 20c. De- 
scribes an automatic testing and indicating 
machine recently brought out in England. 


Gear Cutting. 


Gear-Cutting Machinery.—III. Ralph E. 
Flanders. Machy— Mar, 08. 21 figs. 6500 
W. 40c. 


Hobbing Bevel Gears with a Taper Hob. 
E. Gregory. Am Mach — Mar 5, 08. 4 figs. 
900 w. 20c. Describes a new principle in 
gear hobbing employing a taper hob and 
the special machine designed for the work. 

Grinding. 

Notes on the Use of Grinding Machines. 
J. E. Livermore. Engg—Mar 6, 08. 4 
figs. 8000 w. 40c. 


Machine Tools. 

Some English Machine Tools and Meth- 
ods. J. W. Carrell. Am Mach—Mar 12, 08. 
12 figs 2100 w. 20c. Describes some in- 
teresting types differing from American de- 
signs, useful small tools, limits of accuracy 
and noteworthy methods. 
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Some Features of English Milling Ma- 
chines and Practice. H. A. Carter. Can 
Machy—Mar, 08. 3 figs. 1800 w. 20c. 
Gives useful data and hints to makers and 
operators, particularly on the care of mill- 
ing cutters. 


Some Interesting Antique Machine Tools. 
E. A. Dixie. Am Mach—Feh 27, 08. 2 
figs. 1400 w. 20c. Illustrates modern 
features found in an engine lathe 74 years 
old, and points out the difficulty of depart- 
ing from existing standards. 


Some Planing Machine History. 
Shaw. Mech Engr—Mar 6, 08. 9 figs. 5200 
w. 40c. Paper read before the Coventry 
Engineering Society. 


Machining Cylinders and Motor Frames. 


Machining a Street-Car Motor Frame. P. 
Fenaux. Am Mach—Mar 12, 08. 5 figs. 
2600 W. 20c. 


Machining Cylinders in a Glasgow Shop. 
Henry Munro. Am Mach—Feb 20, 08. 10 
figs. 3400 w. 20c. Describes the methods 
and tools used in making engines for heavy 
motor vehicles. 


Screw Machines. 


Cam Adjustment on Automatic Screw Ma- 
chines. Am Mach—Feb 20, 08. 4 figs. 
1200 w. 20c. 


Steel Disc Saw, Toothless. 


The Action of Toothless Circular Saws. 
F. W. Harbord. Engr (Lond)—Feb 21, 
08. 6 figs. 1000 w. 40c. Gives an ex- 
planation, based on microscopic examination 
of the phenomenon of a soft steel disc re- 
volving at a high speed cutting hard steel. 


Dies and Taps for Automatic Screw Ma- 
chines. C. L. Goodrich and F. A. Stanley. 
Am Mach—Mar 12, 08. 24 figs. 3200 w. 
20c. Describes method of making spring 
and button dies and various kinds of taps 
with suitable clearance and cutting proper- 
ties for screw-machine operations. 


Forming Tools for Automatic Screw Ma- 
chines. C. L. Goodrich and F. A. Stanley. 
Am Mach—Feb 27, 08. 36 figs. 4000 w. 
20c. Describes the making of circular and 
dovetail forming tools with proper clear- 
ances and dimensions and their application 
to screw-machine work. 


Steel, Heat Treatment of. 


Alterations of Steel in Heat Treating. J. 
E. Storey. Am Mach—Feb 20, 08. 6 figs. 
2400 W. 20c. Gives tabulated and charted 
results of the expansion and contraction of 
steel with different degrees of temperature 
in hardening. 


T. E. 


The Treatment of High-Speed Steel. 
Ethan Viall. Am Mach—Feb 27, 08. 2300 
w. 20c. Gives the directions sent out by 


makers of a number of well-Known brands 
of steel, with comments based on the au- 
thor’s experience. 

The Work Shop Treatment of Steel. Wal- 
ter Rosenhain. Ir Tr Rev—Feb 20, 08. 
2000 w. 20c. From the Engineering Sup- 
plement of the London Times.“ 
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Taps. 
Taper Taps.—I. Erik Oberg. Machy— 
Mar, 08. 5 figs. 3500 w. 40c. 
Welding. 


The Alumino-Thermic Welding Process. 
A. I. Graham. Mech Engr—Feb 7, 08. 2 
figs. 2400 W. 40c. Lecture before the 
South Wales Institute of Engineers. 


REFRIGERATION. 


Boiler Foaming and Priming. 
Foaming and Priming in Boilers of Ice 


Plants. John C. Sparks. Ice & Ref—mar, 
08. 3000 W. 40c. 


Brine Temperature, Rise in. 
Cause of Rise in Temperature in Ice Tank. 
R. L. Shipman. Ice & Ref—Mar, 08. Dis- 
cusses the rise in temperature of brine in 
freezing tank with the increase of suction 
pressure by increasing the expansion. 


Plaza Hotel Plant. 


Refrigerating Plant of the Plaza Hotel. 
J. C. La Vin. Cold Stor & Ice Tr Jl— 
Feb, 08. 11 figs. 2000 w. 40c. 


Alining Shafting. 


Alining Shafting by a Steel Wire. A. B. 
Nourse. Am Mach—Mar 5, 08. 2 figs. 
1000 w. 20e. Describes method and gives 


a table showing the sag of such wire for 
various lengths between supports. 


Drafting Room System. 


A Simple and Complete Drafting-Room 
System. Wm. F. Zimmerman. Am Mach— 
Mar 12, 08. 15 figs. 3000 w. 20c. Gives 
details of a carefully planned connected 
and modified system successfully employed 
by a large machine-tool building firm. 


Engineering Works, Austria. 


The Skoda Works, Pilsen. Engg—Mar 
6, 08. 20 figs. 6000 w. 40c. Describes 
most important company in Austria, in that 
it combines the manufacture of steel with 
the construction of ordnance and artillery 
and with engineering in all its branches. 


Factory Moving. 

Moving a Factory by a Plan. H. C. Hag- 
gerty. Factory—Feb, 08. 8 figs. 1900 w. 
40c. Tells how a plant was moved eight 
miles without seriously interrupting pro- 
duction, and without loss of material or 
breakage. i 


Modern Boiler Shop. ; 
The Boiler Shop of the Harlan & Hol- 
lingsworth Corporation. Charles S. Linch. 
Boiler Mkr—Mar, 08. 5 figs. 2000 w. 
20e. Describes one of the most modern 
boiler shops in the United States—at Wil- 
mington, Del. 
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Power Equipment for Small Factory. 


Power Equipment for the Small Factory. 
Percival R. Moses. Eng Mag—Mar, 08. 29 
figs. 6500 w. 40c. Presents the problem 


confronting the designer of factory equip- ` 


ment, and shows the more important factors 
which should receive consideration in de- 
termining the character of the plant so that 
it may do its work in the most economic 
Way. me 

Shop Improvement. 

The Regeneration of the Old Shop. Am 
Mach—Mar 5, 08. 7 figs. 1800 w. 20c. 
Describes the way in which a new manage- 
ment abandoned old methods and specialized 
in the manufacture of woodworking ma- 
chinery. 


STEAM POWER PLANTS. 
Air Pumps and Condensers. 


Air Pumps and Condensers. R. M. Fer- 
guson. Mech Engr—Feb 28, 08. 4 figs. 
4000 w. 40c. Paper read before the Man- 


chester Association of Engineers, Feb 22, 
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The Corrosion of Condenser Tubes. E. C. 
Sickles. Power—Mar 10, 08. 16 figs. 3800 
w. 20c. Discusses the influence of this 
factor on the choice of condenser equip- 
ment for power plants using salt circulating 
water. 


Boilers. 


Advantages of Corrugated Flues. Vernon 
Smith: Pract Engr (Lond)—Feb 21, 08. 
6 figs. 1700 w. 40c. 


Blow-Off Valves for Steam Boilers. R. T. 
Strohm. El Wld—Mar 7, 08. 9 figs. 3400 
w. 20c. 


Estimating the Cost of Repair Work. 
James Crombie. Boiler Mkr—Mar, 08. 3 
figs. 2700 w. 20c. 


Failures and Specifications of Firebox 
Steel. M. H. Wickhorst. Boiler Mkr— 
Mar, 08. 3000 w. 20c. From a paper pre- 
sented before the American Society for Test- 
ing Materials. 


Layout of an Up-take. Henry Mellon. 


Boiler Mkr—Mar, 08. 4 figs. 900 w. 20c. 
Massachusetts Boller Rules. Power— 
Mar 3, 08. 2900 w. 20c. l 


Proportions of Steam Boilers. John Cook. 


Boiler Mkr—Mar, 08. 1 fig. 3000 w. 20c. 
Economizers. 
Economizers. W. W. Melville. Public 


Wks—Jan-Mar, 08. 4400 w. 60c. 


Feed-Water. 


Simple Methods of Testing Feed-Water 
and Lubricants. James E. Noble. Pract 
Engr (Lond)—Feb 7, 08. 1 fig. 1500 w. 
40c. 

Test of a Live-Steam Feed-Water Heater. 
John Goodman and D. R. MacLachlan. Engg 
—Feb 28, 08. 2 figs. 3500 w. 40c. Gives 
data showing there is no saving effected in 
heating with live-steam. 
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Water for Economical Steam Generation. 
J. C. Wm. Greth. Eng Mag—Mar, 08. 8 
figs. 8000 W. 40c. Gives statistics for a 
large number of cases showing the saving 
due to the installation of proper water-soft- 
ening apparatus. l : 


Flue-Gas Analysis. 


Flue-Gas Analysis and Boiler Efficiency. 
William D. Ennis. Power—Mar 3, 08. 3400 
w. 20c. Describes the application of flue- 
gas analysis to the determination of the air 
supply, furnace losses and estimation of 
efficiency. 


Flywheel Accidents. 


Recent Flywheel Accidents. Power— 
Mar 3, 08. 1000 w. 20c. 
Fuel. 
Crude Oil as Fuel. Wm. Chaddick. Engr 
—Mar 2, 08. 9 figs. 1200 w. 20c. Gives 


instructions for oil testing, details regard- 
ing its combustion, and points on installing 
system, >f 

Method of Testing Coal. S. S. Voorhees. 
Min & Min—Mar, 08. 4000 w. 40c. A 
paper read before the Society for the Test- 
ing of Materials. Gives results of analyses 
and tests of coal purchased for United 
9 85 Governments Buildings in different 
cities. 


Knocks in Engines. 
Causes of Knocks in Steam Engines.— 
II. & III. C. J. Larson. Power — Feb 18, 
08. 3 figs. 1700 w. Feb 25. 3 figs. 1400 
w. Each, 20c. 


Low-Pressure Steam. 

Use of Low-Pressure Steam from Com- 
pound Engines. Eng Rec—Feb 22, 08. 3 
figs. 1300 w. 20c. Describes apparatus 
for maintaining constant pressure in the 
receiver of a compound engine from which 
steam is drawn for heating, drying, dyeing, 
etc. 


Piston Speed, Limits of. 
Limits of Piston Speed. Frederick Strick- 


land. Engg—Feb 7, 08. 1500 w. 40c. 
Recording Gage Charts. 

Finding the Average Pressure from 
Round-Pattern Pressure-Recording Gage 
Charts. A. V. Youens. Power—Mar 3, 08. 
2 figs. 800 w. 20c. 


Smokestack and Water Tank. 

The Construction of a Combined Smoke- 
stack and Water Tank. H. Stoffels. Eng 
News—Mar 12, 08. 3 figs. 1300 w. 20c. 
Describes a combined elevated water tank 
and a brick smokestack which carries the 

. tank, but projects through and above it, 
with analyses of the stresses in chimney 
and tank. 


Steam Plant Testing. 
Testing of Steam Electric Power Plants. 
—yJ., Frank Koester. El Rev—Feb 22, 08. 
5 figs. 1800 w. Feb 29. 2400 w. Each, 
20e. Two articles covering methods of con- 
ducting tests of complete steameelectrie 
power plants. 
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Architects’ and Builders’ Magazine 


HIS Magazine is devoted to describing and illustrating the artistic, technical and con- 
structive features of modern building. 

While it gives considerable space to illustrations, it is by no means a mere picture 
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leading architects, engineers and builders. 


In addition to treating recent structures in this full and elaborate manner, there appear 
from month to month serial and special articles on technical subjects, legal questions affecting 
architects and builders and other matters of current interest. 


The aim of the publishers being to furnish an up-to-date monthly representing the latest 
and best ideas of the architectural profession. 


A new article on Fireproof Construction 


started with October Number. 


Issued Monthly at $2.00 per year. Canada $2.50. Foreign Subscriptions $3.00 per year. Single 
Copies 20 cents. 


WILLIAM T. COMSTOCK, Publisher 
23 WARREN STREET, NEW YORK 


Send for Sample and Club Catalogue B, with terms for Magazine and Technical Library 
on small monthly payments. a 


There is a reason why 


MINES AND MINERALS 


has a larger paid circulation among 


Mine Owners and Mine Officials 


than any other mining journal 
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Because it publishes more practical mining articles, 
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Steam Turbines. 


Proper Method of Testing a Steam Tur- 
bine. Thomas Franklin. Power—Mar 10, 
08. 10 figs. 4200 w. 20c. Discusses the 
prevention of dummy leakage and the im- 
portance of the oiling system and water 
service, etc. 


Some interesting Features of Steam Tur- 
bine and Steam Engineering Construction. 
Mech Engr—Feb 7, 08. 3 figs. 2600 w. 
Feb 21. 5 figs. 2100 w. Each, 40c. 


Steam Turbine Construction.—IV. & V. 
T. Franklin. Mech WId—Feb 7, 08. 16 
figs. 1300 w. Feb 21. 2 figs. 700 w. 
Each, 20c. 


Steam Turbines. W. L. R. Emmett. 
Engr— Mar 2, 08. 1600 w. 20e. Lecture 
delivered before the Schenectady Section A. 
I. E. E. Sets forth the advantages in 
efficiency and capacity, and reasons for use 
of stages. 


The Belluzzo Two-Speed Steam Turbine. 
Engg—Feb 28, 08. 3 figs. 800 w. 40e. 
Describes a turbine designed to give prac- 
tically the same efficiency at half speed as 
at full speed. 


The Brush-Parsons Turbine Machinery. 
Engg—Feb 14, 08. 39 figs. 5500 w. 40c. 
Gives details of construction of the Parsons 
type of steam turbine manufactured by this 
company for use in turbo-generators. 


The Curtis Steam Turbine in Practice.— 
II. & III. Fred. L. Johnson. Power—Feb 
25, 08. 7 figs. 600 w. Mar 10. 9 figs. 
1100 w. Each, 20c. II. — Gives details of 
construction, with simple, practical direc- 
tions for operation and adjustment. III.— 
Discusses the correct determination of the 
clearance between buckets and interme- 
diates; the safety-stop, valve-gear, governor 
and stage valves. 


The Elektra Steam Turbine. H. Meuth. 
Z V D I— Feb 8, 08. 14 figs. 2200 w. 60c. 


II.— Describes the application of this motor 


and also the Kolb rotating condenser used 
in connection therewith. 

The Hulhouse Central Station Steam Tur- 
bine Plant. Frank C. Perkins. Can Engr— 
Mar 6, 08. 4 figs. 1000 w. 20c. 
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The Question of Steam Turbine Safety 
Governors.—I. Prac Engr—Mar, 08. 2000 
W. 40e. 


The Steam Path of the Turbine. Charles 
P. Steinmetz. Proc Am Soc M E- Mar, 08. 
4 figs. 9000 w. S80c. Presented at the 
March meeting of the Am. Soc. M. E. Math- 
ematical analysis of the action of steam in 
a turbine. 


Turbine Economics. J. R. Bibbins. El 
WId— Feb 29, 08. 3 figs. 5000 w. 20c. 
A criticism of a recent article by W. L. R. 
Emmett comparing the Curtis and Parsons 
turbines in regard to efficiency. 


Superheated Steam, Specific Heat of. 


The Specific Heat of Superheated Steam. 
Prof. Sidney A. Reeve. Power—Feb 18, 08. 
2300 w. Feb 25. 2 figs. 1300 w. Mar 3, 
3 figs. 2000 w. Mar 10. 6 figs. 3600 w. 
Each, 20c. A comparative study of results 
obtained by various experimenters, with the 
author’s conclusions as to the methods to 
employ in future investigations. 


Superheater Construction. 
e Superheater Construction and Operation. 
J. Rowland Brown. Power—Feb 25, 08. 
3500 w. 20c. Gives a discussion of types, 
their location, connections and treatment, 
with formulas for computing area of heating 
surface. 


WOODWORKING. 


Circular Saws. 


The Care and Repair of Ciccia Saws. 
James F. Hobart. Wood Craft—Mar, 08. 
9 figs. 1300 w. 20c. 


Wood Lathe. 


The Machine Lathe in the Pattern and 
Woodworking Shops. H. N. Tuttle. Wood 
Craft—Mar, 08. 9 figs. 2000 w. 20c. 


Wood Staining. 


Modern Wood Staining Art and Practice. 
A. A. Kelly. Wood Craft—Mar, 08. 2200 
W. 20c. 


METALLURGY 


COAL AND COKE. 


By-Product Coke Ovens. 


Notes on Canadian Retort Coke and Its 
Manufacture. Randolph Bolling. Eng News 
Mar 5, 08. 7 figs. 4500 w. 20c. De- 
scribes the methods of producing metallurgi- 
cal coke by Bernard and by Bauer retort- 
ovens for use as fuel in the blast furnace 
of the Nova Scotia Steel & Coal Co., at the 
Sydney Mines works. 

The By-Product Coke Oven. William H. 
Blauvelt. Proc Am Soc M E—Mar, 08. 6 
figs. 1200 w. 20c. Paper to be presented 


at the Detroit meeting (June, 1908) of the 
American Society of Mechanical Engineers. 


The Von Bauer Coke-Oven System. Elec- 
trochem & Metal Ind—Mar, 08. 8 figs. 
4000 w. 40c. Describes the latest type of 
this German retort coke oven, designed to 
effect the recovery of. by-products. 


Coke Oven Charging Machines. 

Unique Electric Coke Oven Machines. 
Frank C. Perkins. Indus Mag—Feb, 08. 8 
figs. 1400 w. 40c. Shows the construction 
and method of operation of a novel charg- 
ing and discharging machine for gas plants; 
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EVERY READER OF 


Cement Age 


Is kept informed of the prog- 
ress of cement, the building 
material of the age. 


CEMENT AGE is a recognized 
authority in the field of cement; 
it is the best edited, best print- 
ed and best illustrated periodi- 
cal devoted to the subject. 


Each issue during the coming 
months will contain articles of 
value discussing the various 
applications of cement, both 
decorative and utilitarian. In 
March the first authoritative 
article on the Edison house ; 
in April, illustrated articles 
showing the superb decorative 
work now being done in 
cement; in May, a special 
housebuilding number, with 
plans and illustrations of con- 
crete houses of moderate cost. 


The June, 1907, Housebuilding 
Number will be sent on receipt 


of price, 25c. each. 


Subscription, $1.50 per year, 
Canadian and foreign, $2.00 


Sample Copy, 15 cents 


CEMENT AGE 


221 Fifth Avenue, New York 
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world. We publish good books on every mechanical 
subject. Our large illustrated Catalog now ready. 
Sent free. 

FREDERICK J. DRAKE & COMPANY 

350 Wabash Avenue CHICAGO, U. S. A. 

In ordering our catalog please mention this paper. 


No Charge for Service 


TO READERS OF 
THE ENGINEERING DIGEST 


If you are in the market for 
machinery or supplies of any 
kind, or desire catalogs or in- 
formation as to prices, descrip- 
tions, etc., write THE ENGI- 
NEERING DIGEST, and you will 
be put in touch with the leading 
manufacturers or dealers. 


Architectural Books 


Architectural Books 


Send for STUDENT'S & DRAFTSMAN’S Library Club 
Catalogue. (Small monthly payments.) 

Also General Catalogue of Architectural, Building and 
Technical Books. 

Sample copy of Architects’ & Builders’ Magazine sent 


on request. 
WM. T. COMSTOCK, Publisher, 
23 Warren St., NEW YORK. 


HAIR CROWS! 


When our Vacuum Cap is used a few 
minutes daily. Sent on 60 days FREE 
trial at our expense. No drugs or elec- 


tricity. Stops falling hair, cures dandruff, 
A postal brings illustrated booklet. 
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also an American electrically-operated ma- 
chine for drawing coke from bee-hive ovens. 


Coke Plant. 
The Phillips Plant of the H. C. Frick 
Coke Co. A. F. Allard. Mines & Min— 
Mar, 08. 7 figs. 2300 w. 40c. Describes 


the arrangement, coke ovens, shaft construc- 
tion, and the power plant utilizing coke 
oven heat. 


COPPER. 
Leaching. 
The Neill Process at Coconino, Arizona. 


James W. Neill. Eng & Min Jl—Mar 14, 
08. 1000 w. 20c. 
Smelting. 


Copper Smelting at Mammoth Planf. A. 
S. Haskell. Min & Min—Mar, 08. 3 figs. 
2400 w. 400. Gives a general description 
of the enlarged plant of the United States 
Smelting, Refining & Mining Co., at Ken- 
nett, Cal. 


GOLD. 
Cyaniding. 


Cyanide Precipitation and Clean-Up at 
the Portland, Colorado, Mill. J. M. Tippett. 
Min Jl—Feb 22, 08. 1300 w. 40c. Paper 
read before the Western Association of 
Technical Chemists and Metallurgists, Dead- 
wood, S. D., Jan. 2-4, 1908. 


Notes on Cyanide Treatment of Gold 
Ores. G. E. Bray. Min Jl—Feb 15, 08. 
3700 w. Feb 22. 3000 w. Each, 40c. 


Paper read before the North Queensland 
Mining and Mill Managers’ Association. 


Notes on Preliminary Cyanidation Work. 
H. F. A. Riebling. Min Wld—Mar 7, 08. 
1600 w. 20c. Extract from ‘‘West Chem 
& Met’—Oct, 07. 


Electrolytic Refining. 

The Metallurgy of Silver and Gold. J. W. 
Richards. Electrochem & Metal Ind—Mar, 
08. 7000 w. 40c. Gives calculations in- 
volved in electrolytic refining process of 
both metals, and includes tables of their va- 
por tension. 


Milling, Rhyolite, Nev. 


The Montgomery-Shoshone Mill. P. E. 
Van Saun. Min & Min—Mar, 08. 2 figs. 
2400 W. 40c. Gives a description of the 


equipment and methods of milling at the 
Bullfrog Reduction & Water Co., Rhyolite, 
Nevada. 


Ore Dressing, Lake Superior Region. 


Lake Superior Ore-Dressing Practice. L. 
S. Austin. Min & Se Press—Feb 22, 08. 
4 figs. 1200 W. 20e. 


Slime Concentration. 
Advances in Slime Concentration Prac- 


tice. Edwin A. Sperry. Min Se—Feb 13, 
08. 3 figs. 3000 w. Feb 20. 5 figs. 3600 
W. Feb 27. 2 figs. 3800 w. Each, 20c. 
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IRON AND STEEL. 


American Iron Industry. 


Conditions and Prospects in the American 
Iron Industry. Edwin C. Eckel. Eng Mag 
Mar, 08. 1 fig. 4500 w. 40c. 


Basic Iron Manufacture. 


Making Basic Iron with High Sulphur 
Coke. Randolph Bolling. Ir Age—Mar 5, 
08. 2400 w. 20c. 


Blast Furnace Gas, Use of. 


The Use of Blast Furnace and Coke Oven 
Gas. F. E. Junge. Ir Tr Rev—Jan 2, 08. 
6 figs. 6600 w. 20c. Discusses recent 
German practice in the utilization of waste 
gases, and points on the economy resulting 
therefrom. 


Blast Furnaces. 


Recent Progress and Present Problems in 
the Blast Furnace Industry. John J. Porter. 
Ir Tr Rev—Jan 2, 08. 8500 W. 20c. Dis- 
cusses the engineering and metallurgical 
problems connected with the operation of 
the blast furnace. 


The Krupp Works at Rheinhausen. Ir 
Age—Feb 27, 08. 16 figs. 4000 w. 20c. 
Describes the blast furnaces, coke ovens, 
Bessemer. and open-hearth steel works, 
blooming and finishing mills, of this modern 
German steel plant. 

The New Blast Furnace at Wittkowitz, 
Moravia. Engr (Lond)—Feb 21, 08. 900 
W. 40c. 

The New Blast Furnace of the Shenango 
Furnace Co. at Sharpsville, Pa. Ir Tr Rev 
—Jan 2, 08. 4 figs. 2100 w. 20c. 


The New Open-Health Furnace Building, 


Pennsylvania Steel Works, Steelton. Eng 
Rec—Feb 29, 08. 10 figs. 3100 w. 20c. 
Briquetting Iron Ore. 
The Briquetting of Iron Ore. Stahl u 
Eisen—Mar 4, 08. 1 fig. 4500 w. 60c. 


The Scott Method of Sintering Fine Ores. 
Ir Age—Feb 20, 08. 3 figs. 1000 w. 20c: 
Describes method of putting fine ores and 
flue dust from blast furnaces into such shape 
as to make them suitable for charging into 
the furnace. 


Coal Dust for Reverberatory Furnaces. 


Coal Dust Firing for Reverberatory Fur- 
naces. Charles F. Shelby. Eng & Min Jl— 
Mar 14, 08. 3600 w. 20c. States that the 
powdered ash introduces a number of com- 
plications and renders the value of the at- 
tachment of waste-heat boilers problemat- 
ical. 


Crop Ends and Segregation, Lessening. 


The Compression of Semi-Liquid Steel In- 
gots. N. Lilienberg. Jl Frank Inst Feb, 
08. 13 figs. 14.000 w. 80c. Paper read 
before the Franklin Institute, Jan 27, 08. 
Describes means for making ingots solid and 
of proper structure, as well as for lessening 
the crop ends and segregation. Data in 
regard to power requirements and cost of 
plant are also given. 
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Electric Drive. 


Electric Driving of Steel Mills. Gerald J. 
Hooghwinkel. Ir Tr Rev—Feb 20, 08. 1200 
W. 20c. 


The Electric Driving of Rolling Mills. 
William T. Dean. Ir Tr Rev—Jan 2, 08. 
7 figs. 5500 w. 20e. 


Electric Smelting of Pig Iron. 


The Electrical Smelting of Pir Iron. Hor- 
ace Allen. Mech Engr—Feb 28, 08. 1600 
w. 40c. Gives figures relating to the 
smelting of iron in electric furnaces, which 
show to some extent the variation in the 
electric current expended by the different 
systems and on classes of ore differing in 
quality. 


Ferro Alloys. 
Ferro Alloys and Metals Used in Steel 


Manufacturing. (Concluded.) W. Venator. 
Stahl u Eisen—Feb 19, 08. 4 figs. 1200 
W. 60c. 


Fin-Trimming Machine. 


A New Machine for Trimming the Fins 
from Rolled Angle Sections. Stahl u Eisen 
—Feb 19, 08. 4 figs. 1200 w. 60c. 


Nickel Steel. 


The Determination of Nickel in Nickel 
Steel. O. Brunck. Stahl u Eisen—Mar 4, 
08. 2000 W. 60c. 


Phosphorus and Sulphur Determinations. 


Determination of Phosphorus in Steel. M. 
Frank and F. W. Hendricksen. Stahl u 
Eisen—Feb 26, 08. 3000 w. 60c. 


The Determination of Sulphur in Iron and 
Steel. H. Kinder. 
08. 5 figs. 5000 w. 


Rail Manufacture. 


Explanation and Diagram Showing Cool- 
ing Curve of Steel. Ind Wld—Mar 9, 08. 
800 w. 20c. Shows the decline in temper- 
ature by degrees, and the hours required 
to cool steel from fluid to non-workable 
solid, and how cooling periods would affect 
the T-rail. 


Marking Rails to Indicate Their Relation 
to the Original Ingot. Eng News—Mar 12, 
08. 1000 w. 20c. 


60c. 


Report on Plant, Schedule for. 


Outline for a Report on an Iron and Steel 
Plant. Mines & Min (Denver)—Feb 28, 08. 
1000 W. 20c. Gives schedule arranged by 
the faculty of the Colorado School of Mines. 


Roasting Iron Sulphides. 


The Wilfley Furnace. 
Eng & Min Jl— Mar, 08. 1 fig. 1000 w. 
20c. Describes an improved furnace for 
roasting iron sulphides preparatory to mag- 
netic separation. 


J. M. McClave. 


Stahl u Eisen—Feb 19, 
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ZINC. 
Matte Smelting. 


Matte Smelting at Ingot, California. W. 
B. Bretherton. Eng & Min JI— Feb 29, 08. 
6 figs. 7400 w. 20c. 
Plant, Empire Zinc Co. 
Canon City Plant of the Empire Zinc Co. 


Mines & Min (Denver) — Mar 6, 08. 1 fig. 
1100 w. 20e. 
Zinc in 1907. 
A Review of the Zinc Industry. H. M. 


Burkey. Electrochem & Metal Ind—Mar, 
08. 3800 w. 40c. Discusses the various 
phases of the zinc industry during the year 
1907. 


MISCELLANEOUS. 


Electric Furnace Reactions. 


Electric Furnace Reactions Under High 
Gaseous Pressures. R. S. Hutton and J. E. 
Petavel. Engg—Feb 21, 08. 20 figs. 2800 
w. Feb 28. 26 figs. 11,000 w. Each, 40c. 
Abstract of paper communicated to the 
Royal Society. Gives results of a research 
to determine the correlation between the 
physical conditions and the chemical effects 
in the electric furnace, and more especially 
to ascertain the direct results produced by 
high gaseous pressures. 


Metallurgy. 


Practical Metallurgy.—I. Horace Allen. 
Pract Engr (Lond)—Feb 21, 08. 2000 w. 
40c. Gives a comprehensive table showing 
the principal properties of various metals. 


Refractory Materials. 


Refractory Materials. Thos. Holgate. 
Engg-—Feb 21, 08. 2400 w. 40c. Discusses 
recent investigations concerning the proper- 
ties of refractory materials used in fur- 
naces. 


The Use of Chrome Ironstone as a Re- 
fractory Material. M. Simonis. Stahl u 
Eisen—Mar 4, 08. 1 fig. 900 w. 60c. 


Smelters, Location of. 


The Location of Smelting Works. Redick 
R. Moore. Eng & Min Jl—Mar 14, 08. 800 
W. 20e. 


Tungstic Acid, Determination of. 


A New and Short Method for the Deter- 
mination of Tungstic Acid in Tungsten Ores. 
John B. Eckley and George D. Kendall. Min 
Ji—Feb 22, 08. 2200 w. 40c. Paper read 
before the Western Association of Technical 
Chemists and Metallurgists, South Dakota, 
Jan. 2 to 4, 1908. 
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One of the Most Valuable Books for Engineering-Contractors Ever Published 


READY THIS MONTH 


CONCRETE SYSTEM 


By FRANK B. GILBRETH 


M. Am. Soc. M. E. 


Price, $5.00 net 


General Outlines of Concrete System 


This concrete system contains the written ideas of the most suc- 
cessful men in the organization of one of the most successful of Ameri- 
can contractors, partaking of the nature of a set of specifications, telling 
HOW to do the work, economically, expeditiously, systematically and 
safely. The rules and instructions are those which have been used with 
satisfaction in Mr. Gilbreth’s own work. They were written specially 
for the use of his own employees, as in the case of his Field System,“ 
and to a great extent consist of a valuable portion of the stock in 
trade“ of his organization. The fact that information regarding his 
methods found its way to competitors decided Mr. Gilbreth to publish 
his books for the benefit of the public who might be interested. 

Concrete System“ is primarily a book of instructions to the em- 
ployees of the author, giving the best practice in all departments, and 
containing the entire set of rules under which they work in all parts 
of the country. The strict maintenance of these rules, through which 
superintendents, foremen, and timekeepers are trained in the “duplicate 
part“ system, has contributed largely to the success of the author, by 
enabling him to make a specialty of speed work.“ 

The book will be profusely illustrated with some 200 half-tone 
illustrations, the majority of them being full-page plates; many detailed 
and working drawings, organization charts, etc., all taken from actual 
work done by the author. 

The cloth binding will be strong and substantial; the price is as 
low as possible consistent with such a high class publication. 

Orders should be sent us NOW and will be filled in the order re- 
ceived as soon as the book is off the press. 


Send for Descriptive Circular CS” 


The Engineering News Book Dept. 
220 Broadway, New York 


Patronize ENGINEERING DIGEST Advertisers When You Can 
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MINING ENGINEERING 


Coal. 


Coal Mining in Northumberland by the 
Bord-and-Pillar System. George R. Dixon. 
Eng & Min Jl—Feb 22, 08. 3 figs. 2200 
w. 20c. 


Comparative Amount of Dust Made in 
Mining with Puncher Machines, Chain Ma- 
chines and Hand Mining. B. F. Jones. Min 
& Min—Mar, 08. 1000 w. 40c. 


Equipment for the Prevention of Mine Ex- 
plosions. Wilbur S. Mayers. Eng & Min 
Ji—Feb 22, 08. 2000 w. 20c. 


Lignite Briquetting in Germany. 
Schorr. Eng & Min Jl—Feb 29, 08. 
w. 20c. 


Plans for Mining a Flat Coal Seam. Aud- 
ley H. Stow. Eng & Min Jl—Mar 7, 08. 2 
figs. 2600 w. 20c. Describes an operating 
system that reduces cost of output to a 
minimum. 


Recent Explosions in Coal Mines. H. M. 
Chance. Eng & Min Jl—Mar 14, 08. 2800 
w. 20c. 

The Bituminous Washery at Tyler, Pa. 
Edward K. Judd. Eng & Min JI— Jan 29, 
08. 4 figs. 1400 w. 20c. Describes elec- 
trically-operated plant in which the sulphur 
and ash contents in the coal are reduced 
nearly one-half. 

The Coal Briquetting Plant at Bankhead, 
Canada. Ir Age—Mar 12, 08. 3 figs. 1600 
w. 20c. Describes a new plant employing 
the Zwoyer process. 

Colorado, Geology of. 

The Historical Development of Colorado 
Viewed from a Geological Standpoint. T. A. 
Rickard. Min & Sc Press—Feb 22, 08. 3200 
W. 20c. 

Concrete in Mines, Use of. 
Notes on the Use of Concrete in Mines. 


Robert 
2100 


W. R. Crane. Con & Constr Engg— Mar, 08. 
7 figs. 3400 w. 60c. 
Copper. 


Petrology of Evergreen, Colorado, Cop- 
per Deposit. E. A. Ritter. Min Sc—Mar 5, 
08. 3 figs. 2900 w. 20c. 


The Poderosa Copper Mine, 
Chile. Robert Hawxhurst, Jr. 
Min JI— Mar 7, 08. 1600 w. 20c. 


The White Horse Copper Belt in the Yu- 


Collahuasi, 
Eng & 


kon.—IV. William J. Elmendorf. Min 
Wild—Feb 22, 08. 1100 W. 20c. 
Drilling. 
A Hand Power Rock Drill. L. B. Or- 
chard. Can Min JI— Feb 15, 08. 3 figs. 
1500 W. 20c. Describes a simple device 


for drilling by prospectors which can be used 
for raising or drifting. 


Machine vs. Hand Drilling in Sinking on 
the Rand. Eustace M. Weston. Eng & Min 
Ji—Feb 29, 08. 2 figs. 3200 w. 20c. 
States that future labor shortage, attend- 
ing industrial development and improved 
drill design will cause machine sinking to 
become preferable. 


The South African Stope-Drill Competi- 
tion. Eustace M. Weston. Eng & Min Jl— 
Mar 7, 08. 5 figs. 4000 w. 20c. Gives 
results proving conclusively the superiority 
of air-hammer drills as one-man drills. 


Trial of Stoping Drills.—II. Engr (Lond) 

—Feb 14, 08. 6 figs. 1500 w. 40c. 
Explosives. 

Composition, Classification and Uses of 
High Explosives. W. H. Graves. Min Sc— 
Feb 20, 08. 2600 w. 20c. Discusses com- 
pounds and mixtures, nitroglycerine, dyna- 
mite, gun-cotton, Sprengel and safety ex- 
plosives, detonators, etc. 

Methods of Thawing Explosives. Eng 


Contr—Mar 11, 08. 1700 w. 20e. 
Geology. | 
Geology.— II. James F. Kemp. Min & 
Min (Denver)—Mar 6, 08. 3600 w. 20c. 
Gold. 


Homestake Cost Data. C. W. Merrill. Min 
& Min— Mar, 08. 1 fig. 800 w. 40c. 


Properties of the New York & Honduras 
Rosario Mining Co. Francis C. Nicholas. 
De Wid—Feb 29, 08. 6 figs. 1700 w. 

c. 


Iron. 

Methods of Mining Iron Ore at Sunrise, 
Wyo. B. W. Vallat. Eng & Min Jl—Feb 
22, 08. 6 figs. 1500 w. 20c. Describes 
replacement of steam shovel mining by the 
milling system. 


The Economic Geology of Northern New 
York. Frank S. Mills. Eng & Min Jl— 
Feb 22, 08. 3 figs. 1700 w. 20e. De- 
scribes the valuable deposits of pyrites, 
graphite and iron ores in this region, which 
are neglected because of various unfavor- 
able conditions. 


Life-Saving Apparatus. 
Modern Life-Saving Apparatus for Mines. 


Frank C. Perkins. Min Wld—Feb 29, 08. 
7 figs. 2300 W. 20c. 


Location of Claims. 


The Location and Survey of Lode Mining 
Claims. Frank B. Goudy. Min Sc—Feb 20, 
08. 2700 w. Mar 5. 1600 w. Each, 20c. 
Gives practical hints for laymen, prospectors 
and surveyors, as to mineral land acquisi- 
tion, apex rights, location methods, survey- 
ing, solar observations, etc. 


Mine Hoisting and Haulage. 


Aerial Ropeway at a Colliery. Engr 
(Lond)—Feb 14, 08. 2 figs. 800 w. 40c. 
Describes an installation in which the rope- 
way carriers successfully pass at angles as 
high as 125 degrees. 


Advantages of Electric Haulage. Fred 
Norman. Min & Min— Mar, 08. 2700 w. 
40e. Compares the different kinds of haul- 
age and states the conditions favorable to 
each; compressed air vs. electric locomo- 
tives. 
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this form on the market. This Jack is operated in the usual 

way, excepting that, when both pumps are used, the valve 

handle must be turned to the left; when one pump only iS 
used, it must be turned straight downward. The lowering 1 is done 
by turning the valve handle to the right or by using the lever in 
the ordinary manner. 


RICHARD .DUDGEON 


Inventor, Patentee and Original Manufacturer of the Hydraulic Jack, 
a BROOME AND COLUMBIA STREETS T NEW YORK 


, HIS CUT shows the only double pump Hydraulic Jack of 


3 


Wm. Jessop & Sons, Ltd. Buy It 


MANUFACTORY, SHEFFIELD, ENGLAND For Tools 


Chief Ameri Office 91 John Street e ` o 2 N 
8 Mining Drills, etc. 


Do YOU KNOW how completely, con- 
cisely and practically THE RAILWAY AGE 
covers all steam railway topics of interest? 


Most railway men know, because more of them read THE RAILWAY AGE than 
any other journal, and it has subscribers wherever there are railways. 

If you would like to know, ask for sample copies, which will gladly be sent on 
your request. 

Then you will find these to be the facts: 

THE RAILWAY AGE is the authority on every question pertaining to the construc- 
tion, maintenance, operation, traffic, accounting and administration of steam railways. 

THE RAILWAY AGE is an invaluable reference to every development and every 
improvement in every branch of railway service. 

Published every Friday in the year and seven times daily during the annual 
mechanical conventions—fifty-nine issues, 

Ask for the samples now—while you think of it. 


a 0 
150 Nassau St., New York 160 Harrison Street 
1529 Williamson Bldg. FE 
Cleveland, O. CHICAGO 
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New System of Handling and Dumping 
Mine Cars. Ind Mag — Feb, 08. 4 figs. 
2500 W. 40e. 

The Installation of the Steam Power Mine 
Plant. Otto Ruhl. Min Sc Mar 5, 08. 2300 
W. 20c. Gives notes relating to the boiler- 
house and the setting of foundations for 
boiler to insure maximum combustion effi- 
ciency. 


Winding Ropes, Safety-Catches, and Ap- 
pliances in Mine Shafts. Engg—Feb 14, 
08. 7 figs. 2800 w. 40c. First article 
discussing the Royal Commission for Mines 
in the Transvaal. 

Use of the Steam Accumulator in Mining. 
Jos. H. Hart. Min Wld—Mar 7, 08. 1400 
W. 20e. 


Mine Pumping and Drainage. 

Notes on Some Tests and Results with an 
Oddie-Barclay High-Speed Mine Pump. 
Charles Latham. Min Jl—Feb 22, 08. 3 
figs. 1800 w. Feb 29. 1700 w. Each, 
40c. Paper read before the Mining Institute 
of Scotland. 

Tapping Mine Water Under Great Pres- 


sure. Robert Sibley. Eng & Min Jl—Mar 
14, 08. 5 figs. 1900 w. 20e. 
Ore Deposition. 
A Theory of Ore-Deposition. J. E. Spurs. 
Min & Se Press—Feb 22, 08. 6000 w. 20c. 


Diffusion as a Factor in Ore Deposition. 
Courtenay de Kalk. Min & Sc Press—Feb 


15, 08. 2300 w. 20c. 
Prospecting. 
Prospecting. Fletcher Young. Mines & 
Mining—Feb 21, 08. 2400 W. 20c. Sug- 


gestion for prospecting from the Queensland 
Government Mining Journal. 


Salt. ; 

An Improved Method for Mining Salt.—II. 
Herman Frasch. Min Wld—Feb 22, 08. 6 
figs. 2300 w. 20c. 

The Saline Deposits of Carmen Islands. 
Edward H. Cook. Eng & Min Jl—Mar 14, 
08. 5 figs. 8000 w. 20c. 
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Shaft Sinking and Timbering. 


Improvements in Crossheads for Shaft 
Sinking. Eustace M. Weston. Eng & Min 
Ji—Mar 7, 08. 4 figs. 1200 w. 20c. 


Shaft Timbering, Brakpan, Transvaal, S. 
A. Eustace M. Weston. Eng & Min JI — 
Mar 14, 08. 2 figs. 1200 w. 20e. De- 
scribes the approximate method used for 
framing these timbers which are soon dis- 
placed by side pressure and fast hoisting. 

Sinking a Five-Compartment Shaft on the 
. Rand. Eustace M. Weston. Eng & Min Jl 
— Feb 22, 08. 5 figs. 3700 w. 20e. De- 
scribes how the difficulties caused by break- 
age of drill steel in hard rock were solved 
by slightly decreasing the air pressure. 


Silver. 

Daly-West Mine and Mill. Robert B. 
Brinsmade. Min & Min—Mar, 08. 4 figs. 
4500 w. 40c. Describes the mill, methods 
of working the mines and of accounting, 
surface equipment, etc. 


Tin. 


Notes on Tin. Prof. A. Humboldt Sexton. 


Mach Engr—Feb 7, 08. 8 figs. 3400 w. 
Feb 21. 3 figs. 1600 w. Each 40c. III.— 
Reverberatory furnace methods. IV.—Re- 
fining tin. 


Tin Mining in Tasmania. James B. Lewis. 
Eng & Min Jl—Mar 7, 08. 35 figs. 2400 
W. 20c. l 


Ventilation of Mines. 
The Conditions Influencing Mine Ventila- 
tion. Jos. H. Hart. Min Wid—Feb 15, 08. 
2500 w. 20c. 


Zinc. 


Notes on Zinc.—I. Mech Engr—Mar 6, 
08. 5 figs. 4800 W. 40c. 


Practical Prospecting in the Missouri- 
Kansas District. Otto Ruhl. Min Wld— 
Feb 22, 08. 3 figs. 2400 w. 20c. 


Zinc and Lead Deposits of Southwestern 
Missouri. F. Lynwood Garrison. Min & 
Sc Press—Feb 29, 08. 4 figs. 3600 w. 
Mar 7. 2 figs. 3900 w. Each, 20c. a 


MUNICIPAL ENGINEERING 


REFUSE DESTRUCTION. 
Chicago. 
The Chicago Garbage Reduction Plant. 
Emmons J. Alden. Eng News—Mar 12, 08. 
4 figs. 2600 w. 20c. 


Westmount, Que. 
The Westmount Municipal Electric Plant 
and Refuse Destructor. Can Engr—Mar 6, 
08. 2 figs. 4700 w. 20c. Gives extracts 
from report of the consulting engineers to 
The Council of Westmount, Que. 


ROADS. 
Cost Data. 
Gravel and Macadam Roads and Their 
Cost. G. C. Houston. Mun Engg—Mar, 08. 


1700 w. 40c. From a paper before the 
Indiana Engineering Society. 


Object Lesson Roads Built in 1906-07 by 
U. S. Office of Public Roads, with Data on 
Their Cost. Eng Contr— Mar 4, 08. 2600 
W. 20c. 


Tables for Estimating the Quantity of Ma- 
terials and Cost of Gravel, Sand and Oil on 
Roads and Streets of Different Widths. Eng 
Contr—Mar 4, 08. 20c. 


Pavements. 

Good Pavements and How to Secure 
Them. J. W. Howard. Mun Engg—Mar, 
08. 2000 w. 40e. From an address before 
the Civic Association of Morristown, N. J. 
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“BLAMES NOT ROOSEVELT 


BUT HIS ADVISERS” --New York Herald 


LINDON W. BATES 


“Retrieval at Panama” 


SAYS 


Not ONE feature of the entire 
waterway is as the Commission 
presents it! 


Read this book and see what the 80,000,000 Amer- 
icans who are paying for the Panama Canal are 
getting for their money. 


In his elucidation of the Panama Canal problem, and in his efforts to make 
possible the construction of the RIGHT Waterway across the Isthmus, Mr. 
Bates has performed a great service to the nation. In this book he has contrib- 
uted from his wealth of scientific attainments and technical experience a series 
of masterly articles which deserve a wide circulation among both the members 
of his profession and the public at large. 


Red Buckram, 6 x 9 inches; 554 pages; 88 illustrations (11 double page plates). Price, $5. 
(Including Half-tone Plates, Diagrams, Maps and Relief Maps) 


THE TECHNICAL LITERATURE COMPANY, 
220 Broadway, New York 
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Pavements in Salt Lake City, Utah. Mun 
Engg—Mar, 08. 8 figs. 1200 w. 40c. 
Gives photographs of streets showing the 
various kinds of paving materials used and 
their application to the conditions in that 
city. 


. Road Construction. 


Present-Day Road Requirements in Town 
and Country. <A. Brown. Surv—Feb 21, 
08. 7000 W. 40c. Paper read before the 
Royal Sanitary Institute. 


Roadway Widths and Excavations. George 
C. Warren. Mun Jl & Engr—Mar 4, 08. 
4 figs. 2000w. 20c. Gives arguments favoring 
narrower roadways, with side and middle 
parking, with typical illustrations of such 
construction. 


The Problem of Road Construction. 
Hele-Shaw and Douglas Mackenzie. 
Feb 28, 08. 2000 w. 40c. 


Snow Removal. 


The Economics of Snow Removal and a 
Suggested Improvement Over the Present 
Methods Used in New York. Richard T. 
ae Eng Contr—Mar 4, 08. 1200 w. 
0c. 


Street Cleaning. 

Street Cleaning and Waste Disposal in 
New York. Eng Rec—Feb 22, 08. 4000 w. 
20c. Gives data from report of a commſs- 
sion appointed to investigate and suggest 
a more effective system than that now in 
use. 


Tar and Oil on Roads. 


Experiments with Tar and oil on the 
Highways of Rhode Island. Arthur H. 
Blanchard. Surveyor—Feb 28, 08. 4200 
W. 40e. 


The Use of Tar on Macadamized Roads. 
P. Caufourier. Génie Civil—Feb 15, 08. 
3000 w. 60c. Discusses its influence on the 
cost of road maintenance. 


SEWERAGE AND SANITATION. 


Purification of Sewage. 

Investigations on the Purification of Bos- 
ton Sewage in Septic Tanks and Trickling 
Filters (1905-1907). E. A. Wilson and 
Earle B. Phelps. Tech Quarterly—Dec, 07. 
19 figs. 26,000 w. 80c. Contribution from 
the Sanitary Research Laboratory and Sew- 
age Experiment Station of the Massachu- 
setts Institute of Technology. 

Sewage Purification in Ohio. Eng Rec— 
Feb 29, 08. 3500 W. 20c. A review of the 
investigations conducted by the Ohio State 
Board of Health. 


Run-Off from Sewered Areas. 


The Numerical Determination of the Max- 
imum Run-Off in City Sewer Systems.—I. 
Herr Range. Zeit Oest Ing u Arch—Feb 7, 


H. 8. 
Surv— 


08. 8 figs. 5000 w. 40c. Feb 14, 08. 11 
figs. 5500 w. 40c. 

The Run-Off from Sewered Areas. Eng 
News—Feb 27, 08. 2700 W. 200. De- 


scribes apparatus and methods recommended 
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by the Boston Soc. C. E., and gives refer- 
ences to literature upon the relation of run- 
off to rainfall in sewered districts. 


Sanitation of Cities. 


The Sanitation of Cities. E. Chardon. 
Tech Sanitaire—Feb, 08. 6000 w. 80e. 
Paper read before the Bordeaux congress of 
public works, Oct 9-12, 07. 


Sewage Pumping Stations. 
Electrically-Operated Automatic Sewage 
Pumping Station at Waltham, Mass. Ber- 
tram Brewer. Eng Rec—Mar 7, 08. 2 figs. 
1100 w. 20c. 


Lawrence Avenue Pumping Station, Chi- 
cago, Ill. Engr—Feb 15, 08. 10 figs. 2300 
w. 20c. Describes a station for transfer- 
ring sewage from the north side of the city 
to the river. 


Sludge Disposal and Utilization. 


The Use and Disposal of Sludge from 
Sewage Purification Plants. Gesund Ing— 
Jan 25, 08. 4500 w. 80c. 


WATER SUPPLY. 


Chemical Precipitation. 


Chemical Precipitation of Water at St. 
Louis, Mo. Eng News—Feb 20, 08. 5400 
w. 20c. Gives extracts from a recent Am. 
Soc. C. E. paper by Mr. E. E. Wall, Asst. 
Water Commissioner of the city. 


Filtration. 


High Relative Rates of Filtration with 
Slow Sand Filters. William B. Fuller. Eng 
News—Mar 12, 08. 1 fig. 1900 w. 20c 
Describes a filter sand washing machine 
which affords a rapid method of cleaning 
slow sand filters. 


Investigation of Collapse of Filter Roof 
During Construction at Lawrence, Mass. 
Sanford E. Thompson. Eng Rec—Feb 29, 
08. 2 figs. 2700 w. 20c. From a paper 
read before the New England Water Works 
Association. 


Sand Filters and Clear-Water Tanks for 
Small Water-Works. Engg— Mar 6, 08. 21 
figs. 2000 w. 40c. 


. The Design of a Rapid-Sand Water Fil- 
tration Plant. H. A. Gehring. Cornell Civ 
Engr— Feb, 08. 2500 w. 40c. 


The Development of the Mechanical Filter 
Plant. Philip Burgess. Eng News—Feb 22, 
08. 4500 w. Mar 5. 5000 w. Each, 20c. 
From a paper read before the Ohio Engi- 
neering Society, Columbus, Feb 12, 08. 


High-Pressure Supply for Fire Protection. 
New York’s Electrically-Operated, high- 
Pressure Water System for Fire Protection. 
El WId— Mar 14, 08. 5 figs. 3200 w. 
20c. 


Run-Off, Diagram for Computing. 
Diagram for Computing Run-Off by Mc 


Math’s Formula. Samuel D. Bleich. Eng 
News—Feb 27, 08. 1 fig. 500 w. 20c. 
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WET CONCRETE 


Results in dense concrete; which is 
harder to permeate than concrete made 
with very little water. 


The Story of 


How to permit of more water in con- 
crete block-making, without causing the 
cement to adhere to the molds and the 
blocks to go “sagging,” is ours to tell— 
and yours for the asking ! 


We make 


HYDRATITE 


A waterproofing compound in powder 
form, that is simply mixed with the ce- 
ment, and—if the cement is given enough 
water—watertightness i is the result. 


Note—that it is not the Mixing alone— 
of the powder with the cement that does 
the work; Water, and plenty of it, is 
essential to the production of a water- 
proof concrete. 


The why and wherefore 


It is your interest to know—it is our 
interest to tell you—because, we make 


H Y DRA TIT E 
A. C. HORN COMPANY 


Waterproofing Engineers and Alakers of 
Structural Waterproofing Malerials 


Office: 6-8 Burling Slip, New York City 
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Test Drive Wells, Long Island. 


California Stove-Pipe Wells on Long Isl- 
and. Eng Rec—Feb 29, 08. 1 fig. 2600 
w. 20c. Describes wells 12 to 14 ins. in 
diameter and up to 812 ft. in depth, driven 
for the purpose of determining whether the 
ground water supply there available is of 
sufficient quantity and of proper quality to 
warrant its development as a source of ad- 

- ditional water supply for New York City. 


Typhoid at Washington, D. C. 

Water Supply and Typhoid Fever at 
Washington, D. C. Eng News—Feb 27, 08. 
18 figs. 2500 W. 20e. Extracts from a 
symposium on these and various related 
subjects presented before the Medical So- 
ciety of the District of Columbia, Feb 19, 08. 


Water Supplies. 


An Unusual’ Water Supply for Industrial 
Purposes. Eng Rec—Feb 22, 08. 5 figs. 
5300 w. 20c. Describes a large storm- 
water reservoir on the head waters of the 
Arkansas River, for storage of water re- 
quired to supply a steel works at Pueblo, 
Colo. 


Small Water Supplies. 
Public Wks—Jan-Mar, 08. 
w. 60c. ` 


The Water Supply System at Los Angeles, 
Cal. Eng Rec—Feb 29, 08. 8 figs. 6100 
w. 20c. 


H. C. H. Shenton. 
24 figs. 13,000 
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The Water Supply of Breslau. F. Bey- 
schlag. Jl Gasbel—Feb 1, 08. 60c. De 
scribes the city’s system and discusses diffi- 
culties encountered in purifying the ground 
water used. 


Water Works. 


Combined Central Station and Water- 
Pumping Plant. El WId— Feb 29, 08. 3 
figs. 2700 W. 20e. Describes plant for 
city of 20,000 inhabitants, at Pine Bluff, 
Ark. 


Water Works of Oklahoma City. Mun Jl 
& Engr—Mar 11, 08. 2 figs. 2000 w. 20c. 
Describes the rotary low-service pumps and 
direct-acting high-pressure pumps used, the 
sedimentation with coagulants, mechanical 
filtration, degree of purification obtained, 
etc. 


Water Tower. 

A Very Large Water Tower, Louisville, 
Ky. Eng Rec- Mar 7, 08. 7 figs. 2300 
w. 20c. Describes a riveted steel cylinder, 
50 ft. in diameter and 55 ft. in height, with 
a hemispherical bottom and a conical roof, 
supported on eight battered riveted steel 
columns 155 ft. high. 


MISCELLANEOUS. 
Public Baths. 


Public Baths and Wash-Houses. T. W. 
Aldwinckle. Surveyor—Mar 6, 08. 2 figs. 
6000 w. 40c. Paper read before the Asso- 


ciation of Municipal and County Engineers. 
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CONSTRUCTION. 


British East Africa. 


The Uganda Railway, British East Africa. 
Herr Baltzer. Zeit d Bau—Feb 19, 08. 10 
figs. 5000 w. 40c. 


German East Africa. 


The Dar-es-Salam Morogoro’ Railway. 
Rdmaster & Fore—Mar, 08. 13 figs. 
2400 w. 20c. Describes a narrow-gage 


‘railway line in German East Africa begin- 
ning at the port of Dar-es-Salam on the In- 
dian Ocean and extending west to Morogoro, 
a distance of about 130 miles. 


Memphis, Tenn. 


Memphis and State Line Railroad. Ry 
Age—Feb 28, 08. 16 figs. 1800 w. 20c. 


POWER AND EQUIPMENT. 


Car Wheels, Flat Spots on. 
Allowable Length of Flat Spots on Car 
and Locomotive Wheels. E. L. Hancock. 
Ry Age—Feb 21, 08. 1 fig. 600 w. 20c. 


Draft Gear. 
Draft Gear. Ry & Eng Rev—Mar 7, 08. 
4 figs. 3000 w. 20c. Extracts from a pa- 
per by A. Stucki, before the Railway Club of 
Pittsburg, Dec 27, 07. 


Dynamometer Cars. 
Dynamometer Cars. M. H. Roderique. 
Compt Rend Ing Civ—Nov, 07. 12 figs. 
25,000 W. $1.20. Describes various types 
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of these cars constructed in France and 
America. 


Locomotives. 


A Method of Repairing Cracked Piston- 
Valve Cylinders. B. P. Flory. R R Gaz— 
Feb 28, 08. 2 figs. 600 w. 20c. 


Balanced Compound Locomotive’ with 
Superheater for the Pfaelz Railways. Ry 
Age—Feb 28, 08. 5 figs. 1700 w. 20c. 


Cast-Iron Slide Valves for Locomotives. 
P Conte. Rev Gen Chem de Fer—Jan, 08. 
5 figs. 2000 w. $1.20. Gives results of 
experiments made by the Compagnie d’Or- 
leans on the successful substitution of cast 
iron for bronze in valves for simple loco- 
motives. 


Crane Locomotives: Buenos Ayres and 
Rosario Railway Company. Engg—Feb 21, 
08. 1 fig. 500 w. 40c. 

Express Locomotives—States Railroads of 
Sweden. R R Gaz—Feb 28, 08. 1 fig. 2500 
w. 20c. 

Four-Coupled Ten-Wheel Side-Tank Lo- 
comotive; L. B. and S. C. Railway. Engg— 
Feb 28, 08. 6 figs. 2400. 40c. 

Four Cylinder Simple Locomotive, Great 
Northern Railway, England. Chas S. Lake. 
Am Engr & R R Ji—Mar, 08. 7 figs. 1400 
W. 40c. 


Handling Locomotive Supplies. E. Fish 


Ensie. Am Engr & R R Jl—Mar, 08. 2 
figs. 7000 w. 40c. IJII.—Accounting. 
1908. 
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L. & S. W. Locomotive, No. 335. Engr 
(Lond)—Feb 7, 08. 3 figs. 1800 w. 40c. 
Describes a new English 4-cyl. simple loco- 
motive with six coupled wheels. 


Locomotive Smoke Stacks. W. E. John- 
ston. Am Engr E R R JI— Mar, 08. 12 
figs. 1100 w. 40c. Develops new formulae 
for stack diameters, using the data obtained 
in the Master Mechanics’ tests of 1896, 1903 
and 1906 as a basis. 


Rack Locomotive for the Villa Nova De 
Gaya Railway, Portugal. Engg—Feb 14, 
08. 5 figs. 1000 w. 40c. 

Some Examples from Recent Italian Lo- 
comotive Practice. Mech Engr—Mar 6, 08. 
4 figs. 2700 w. 40c. 

Some Notes on Current British and Con- 
tinental Locomotive Practice. Pract Engr 
(Lond)—Feb 7, 08. 1800 w. 40c. 

Special Tank Locomotives for Wath 
Shunting (Gravity) Yard. Great Central 
Railway. Mech Engr—Feb 21, 08. 2 figs. 
6000 w. 40c. 

Ten-Wheel Baldwin Passenger Locomo- 
tive, St. Louis & San Francisco R. R. Ry 
& Eng Rev—Feb 22, 08. 3 figs. 1000 w. 
20c. 


The Brotan Locomotive. W. C. Dreher. 
R R Gaz—Feb 14, 08. 8 figs. 2000 w. 
20e. Describes a high-economy Austrian 
locomotive boiler provided with a water- 
tube firebox. 


The Locomotive from Cleaning to Driv- 
ing. John Williams and Jas. T. Hodgson. 
Ry Engr—Mar, 08. 3 figs. 2300 w. 40c. 
XIV.—Lubrication. 


The New Great Western Locomotive. 2 
figs. 500 w. 40c. Gives details of a new 
4-cy]l. non-compound express locomotive for 
handling heavy traffic over difficult grades. 


Motor Cars. 


A Producer-Gas Motor Car. Prac Engr— 
Mar 6, 08. 3 figs. 1100 w. 40c. Gives 
some interesting particulars concerning the 
adaptation of this form of power produc- 
tion for motor-car work. 

Locomotive for Railway Motor-Car; Lan- 
cashire and Yorkshire Railway. Engg— 
Feb 7, 08. 2 figs. 2600 w. 40c. 


Passenger Coaches. 


Passenger Coaches at the Milan Exposi- 
tion, 1906. Herr Metzeltin. Z V D I—Feb 
8, 08. 34 figs. 5000 w. 60c. Feb 15, 08. 
34 flgs. 3000 w. 60e. 


Steel Passenger Equipment.— II. Charles 
E. Barba and Marvin Singer. Am Engr 
& R R Ji—Mar, 08. 1 fig. 4000 w. 40c. 
Discusses the arrangement of underframe 
members. 


Rails. 


Standard Track Sections. Ry Eng & M 
of Way — Feb, 08. 22 figs. 4000 w. 20c. 
Gives sections used by several railroads, 
with additional data not shown by the draw- 
ings. 


15 Cents for a Life 


Your ties will have four or five times 
the life of ordinary ties if treated with 


Teredo-Proof 
Paint 


Think what that means. The cost of 
removing rotten ties alone, not con- 
sidering the cost of new ties, is enor- 
mous. Ties treated with Teredo- 
Proof Paint are in a perfect state of 
preservation after being in service 
more than nine years in the South, 
where the life of a white oak tie is 
seldom more than eight years. 


Wood is wood the whole world over, 
and will be destroyed by parasites, 


animal or vegetable, if proper precau- 
tion is not taken. Teredo-Proof 
Paint is a virulent poison to the 
lower forms of life, and is applied 
hot to the wood, so that it sinks 


deeply into the tie. It is in no way 
affected by the elements or the chem- 
ical action of salt water when sub- 
merged in it. If you want a preser- 
vative for tank towers, telegraph 
poles, ties, wharf and dock timbers, 
or any structure exposed to the 
elements, write for our latest catalog. 
It is interesting and gives positive 
proof of the efficiency of Teredo- 
Proof Paint. 


Send for it 


Teredo-Proof Paint Co. 


18 Battery Place 
New York City 
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Roundhouses. 
Roundhouses and Coaling Facilities on 


North American Railways.—I. Dr. Blum 
and E. Giese. Z V D I—Feb 8, 08. 16 figs. 
5500 w. 60c. 

Signaling. 


Signaling of the East River Tunnels, New 
York R R Gaz—Feb 28, 08. 7 figs. 1500 
w. 20c. Describes variations on previous 
practice in tunnel work which are employed. 


Stations. 
Large Railway Stations.—I. Engr (Lond) 
Feb 14, 08. 11 figs. 3200 w. II. Feb 28, 
5 figs. 2200 w. Each 40c. The first two 
of a series of articles on the large railway 
stations of Great Britain, in which the Para- 
gon Station, Hull, and the station at Brad- 
ford are described. 
Switches. 
Electric Operation of Switches. C. Gufflet. 
Rev Gen Chem de Fer—Jan, 08. 11 figs. 
12,000 w. $1.20. Describes the Bleynie & 
Ducousso system used in the Bordeaux-St. 
Jean yards. 


Tank Car. 

Standard 8,000-Gallon Tank Car. Ry 
Master Mech—Mar, 08. 2 figs. 1200 w. 
40c. Gives details of a new design which 
includes a number of interesting features. 


Terminal Problem, St. Louis, Mo. 
Solving the Terminal Problem at St. 
Louis.—I. Ry Age—Feb 14, 08. 3 figs. 
3,000 w. 20c. 


Thrust of Wheels on Curves. 
Lateral Thrust of Car Wheels on Curves. 
Ry & Eng Rev—Feb 29, 08. 4 figs. 2400 w. 
20e. From a book, The Car Wheel,“ pub- 
lished and copyrighted by the Schoen Steel 
Wheel Co. 


Ties. 

The Iron Sleeper. 
08. 21 figs. 3800 w. 
1800 w. Mar 6. 2500 w. Each 40c. 
Paper by Dr. Ing. A. Haarmann, read 
before the Vereins Deutscher Eisenhütten- 
leute in December, 1907. An extended dis- 
cussion on the use of iron and steel for rail- 
way ties. 

The Problem of Track Support. Samuel 
E. Duff. Ry & Eng Rev— Feb 22, 08. 14 
figs. 4200 w. 20c. Discusses the problem 
and describes a longitudinal form of steel 
support which has been successfully used 
for several years. 

The Seasoning and Preservative Treat- 
ment of Hemlock and Tamarack Cross-Ties. 
Rdmaster & Fore—Feb, 08. 4 figs. 5000 
W. 20c. Abstract of Circular 132, U. 8. 
Department of Agriculture. 

Train Lighting. 

A New Train-Lighting Dynamo. El Rev 
(Lond)—Feb 21, 08. 8 figs. 1200 w. 40c. 
Describes a new train-lighting dynamo re- 
cently brought out by the Felton & Guil- 
leaume-Lahmeyer Works. 


Engr (Lond)—Feb 21, 
Feb 28. 21 figs. 
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Water Tanks. 


Railroad Track Tanks. H. H. Ross. R 
R Gaz—Mar 13, 08. 11 figs. 3000 w. 30c. 


Water Tanks on U. S. Railways. E. Giese. 
ZV DI—Feb 22, 08. 17 figs. 4000 w. 60c. 


STREET AND ELECTRIO RAILWAYS. 


Conduit System. 
The Conduit System of Electric Tramway 


Construction and Recent Improvements. 
Fitz Roy Roose. Elec Engr—Mar 6, 08. 19 
figs. 2000 w. 40c. Concluded. Describes 


the side-slot system. 


Electrically Equipped Roads. 
The Street Railway System of San Diego, 
Cal. St Ry JI— Mar 14, 08. 5 figs. 2200 w. 
20c. 


Tramway and Power Developments in 
Porto Rico. St Ry Jl—Feb 22, 08. 11 figs. 
2800 w. 20c. 


Electrification of Railways. 

Electrification of Railways.—II. Dr. Gis- 
bert Kapp. Elec Engr—Feb 7, 08. 12 figs. 
2400 w. 40c. Lecture delivered before the 
Royal Institution of Great Britain, Jan 25. 


The Electrification of the Suburban Zone 
of the New York Central and Hudson River 
Railroad in the Vicinity of New York City. 
William J. Wilgus. Proc Am Soc C E — Feb. 
08. 58 figs. 10,000 w. 80c. Paper read 
before the Am. Soc. C. E. Mar 18, 08. 

Subway Car Design. 

Report on Subway Car Design in New 
York. St Ry Jl—Feb 29, 08. 9 figs. 4600 
w. 20c. Abstracts of the report of Bion J. 
Arnold to the Public Service Commission. 


Types of Rapid Transit Car for Maximum 
Service. Eng News—Mar 5, 08. 1 fig. 
3300 w. 20c. Resume of a report by Bion 
J. Arnold to the Public Service Commission 
of New York. 


Track. 

A Comparison of Substructures for Tracks 

in Streets. H. L. Weber. Elec Ry Rev— 

Jan. 25, 08. 3 figs. 1900 W. 20c. Gives 

comparative costs of wood and steel ties on 
concrete bases. 

Bonding. E. Goolding. Tram & Ry Wld 
—Jan. 2,08. 3 figs. 1400 w. 40c. Gives 
diagram for determining the approximate 
resistance of bonded track. 


Cost of Constructing Street Railway Track 
with Rubble Concrete Base at Ft. Wayne, 
Ind. Eng Contr—Mar 11, 08. 1 fig. 600 
W. 20c. 

Proposed Track Changes at 96th Street. 
New York Rapid Transit Subway. Eng Rec 
—Feb 29, 08. 1 fig. 1700 w. 20c. 

Track Construction in Streets for Inter- 
urban Service. Thos. B. McMath. Mun 
Engg—Mar, 08. 1000 w. 40e. From a 
paper read before the Indiana Engineering 
Society. 

Track Reconstruction in San Francisco. 
St Ry Jl—Jan. 18, 08. 13 figs. 1300 w. 
20c. 
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HAND BENDING TESTS OF MATERIALS 


FROM THE IRON AGE“ 


Tensile tests alone are inadequate to indi- 
cate the true value of material in actual work- 
ing practice; when a material will have to 
sustain moving stresses, it is evident that to 
test it merely by static loads is insufficient and 
a dynamic test is required. The most favored 
and promising method of testing in this way 
is by bending a piece in opposite directions, 
counting the number of alternations necessary 
to fracture it. In Prof. Arnold's machine the 
metal is alternately strained beyond the elas- 
tic limit in each direction. 

Capt. H. Riall Sankey, who in conjunction 
with J. Kent Smith has done such good pioneer 
work on vanadium steels, has devised a work- 
shop testing machine, which was described in 
Engineering (London) some months ago. By 
means of this instrument, in which a test piece 
is bent alternately backward and forward 
through a given angle, results are obtained 
very similar to those given by Arnold’s ma- 
chine. 

The machine is illustrated in Figs. 1 and 2. 
Its general character may be best understood by 
a reference to Fig. 2. It consists essentially 
of a bedplate to which is secured the small 
vise a. One end of the test piece is secured 
in this vise, while the other end is fastened in 
a similar vise, b, mounted on the end of a 
movable frame. The specimens used are %-in. 
square and 4 ins. long. A gage is used in 
placing them in position, so that the piece be- 
ing bent is the same length in all cases. The 
specimen is then bent through a definite angle 
by means of the handle e, first in one direction 
and then in the other, until it breaks. In 
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Fig. 2, it may be seen that the movable frame 
swings about d, and that the pressure exerted 
is transmitted through the springs f. The com- 
pression of these springs measures the load 
applied to the specimen, and as the springs 
compress the handle e swings around the pivot 
d. The displacement of the handle is utilized 
for the drawing of an autographic diagram, 
which shows the maximum force applied on 
each alternate bend of the specimen, and also 
the total number of bends before failure oc- 
curs. 

Sample diagrams are shown in Fig 3. The 
cards, circular in form, fit down upon the 
ratchet wheel k, with which they are concen- 
tric. A pencil seen in Fig. 1 and indicated at 
g, Fig. 2, traces a circular arc on the card when 
the lever is pushed over. On the return bend 


_ the ratchet wheel is pushed over one tooth, 


so the pencil traces another arc. Each arc on 
the diagram represents a bend in each direc- 
tion, so that the total number of bends is equal 
to twice the number of arcs on the card. The 
concentric circles shown on the diagram repre- 
sent equal ‘increments of load on the specimen. 
It may be seen that much more effort was re- 
quired when the right hand diagram, Fig. 3, 
was taken, than with the left hand one. The 
cards form a permanent record of both the 
stiffness of the material and the number of 
bends required to fracture it. 

Tests have been made upon a series of car- 
bon steels and upon three samples of steels 
containing 0.04, 0.3 and 0.5% phosphorus re- 
spectively. In the case of the phosphorus 
steels, tensile and Wohler tests gave unsatis- 
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FIG. 1. 


factory results, whereas impact and Arnold 
tests showed the injurious effect of the phos- 
phorus. In making hand bending tests it was 
noticed that in many cases the final rupture 
gave some warning by small cracks appearing, 
but in others there was no previous indication 
and the steels broke with a snap and a loud 


noise. Both of the high phosphorus steels 
snapped. The results are given in the follow- 
ing table: 


Courtesy of The Iron Age.” 


SANKEY'S SMALL HAND MACHINE FOR BENDING TESTS OF MATERIALS. 


Avara 
bend- Energy 
Number ing effort, absorbed 
Mark. of bends. ft.-lbs. to fracture. Fracture. 
0.04-P....18.0 110 3,960 Silky. 
0.30-P... ae 3 128 2,900 Granular and silky. 
0.50-P.... 5.3 157 1,660 Fine crystalline. 


The series of carbon steels were very pure 
crucible steels, with the carbon running from 
0.13 to 1.306. The full analyses, and many 
tests upon them are given in the Sixth Alloys 
Report .of the Institution of Mechanical Engi- 


FIG, 2, 


DETAILS OF SANKEY'S HAND BENDING TESTER. 
MAY, 1908, 
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FIG. 3. SPECIMEN DIAGRAMS MADE BY THE TESTER. 


neers. A comparison of the hand bending with 
the ordinary tests shows that numerical figures 
are Obtained by means of which the quality of 
the steel can be compared in the same manner 
as by the ordinary tensile test and the impact 
test combined. They are given in the follow- 
ing table, the tests being on forged unannealed 
steels: 


Average 
Number bending effort, Energy 
Number. Carbon of bends ft.-lbs. absorbed. 

1 0.13 43.5 1 5,300 
2 0.18 30.5 83 5,060 
3 0.25 21.2 72 3,050 
4 0.47 23.5 92 4,320 
5 0.72 12.2 130 3,170 
6 0.87 5.1 170 1,730 
7 0. 95 4.3 157 1. 300 
8 1.31 3.2 124 


The bending machine also produces a frac- 


ture which varies very considerably with the 
quality of the steel, a variation greater than 
with an impact test, and much greater than 
in the case of a tensile test. This is illustrated 
in the following table: 


No. Carbon. Fracture impact test. 8 Fracture bend test. 
ilky. 

Very fine granular. Silky. 5 

Very fine granular. Granular and silky. 
50% very fine crystalline. Fine granular. 

Fine crystalline. Granular & Crystalline. 
Very fine granular. Medium crystalline. 
Very fine granular. Fine crystalline. 
Crystalline. Fine crystalline. 


Captain Sankey’s simply constructed, readily 
operated machine seems to have demonstrated 
its efficiency and to be worthy of adoption on 
an extended scale for practical use. 
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THE RUSTING OF IRON 


A RESUME OF RECENT RESEARCHES INTO THE THEORY OF CORROSION 


CONDENSED FROM 


In spite of all investigations the chemist is 
not yet in a position definitely to tell the en- 
gineer how iron rusts, and which kinds of iron 
are particularly subject to rusting. The ques- 
tion is not one of exclusively chemical nature, 
with which the engineer need not concern him- 
self. Boiler corrosions are sometimes ascribed 
to inferior materials, said to favor rusting. The 
charge is not rarely made on insufficient evi- 
dence, and it cannot be said that the papers, 
which electrochemists have of late published on 
the passivity of iron and cognate features have 
helped the engineer much. 

It is generally conceded that iron will not 
rust in dry air, and that it will rust in moist 
air. Since in the latter case a hydrate is formed, 
and not one of the anhydrous oxides, both the 
oxygen and the water are concerned in the 
rusting. But the question arises whether the 
impurities of the air—the carbonic acid, in the 
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first instance, then the nitrogen compounds — 
play any essential part. Nobody disputes that 
impurities such as sulphurous acid are injurf- 
ous to the iron. It is the carbonic acid about 
which the fight has been renewed. In Octo- 
ber, 1905, Professor Wyndham Dunstan, Dr. 
H. A. D. Jowett, and Dr. E. Goulding, of the 
Imperial Institute, brought before the Chemi- 
cal Society an account of researches on the rust- 
ing of iron. In 1905 most English chemists 
believed, on the strength of the investigations 
of Crace Calvert, of 1871, and of Crum Brown, 
of 1888, that iron rusted through the com- 
bined action of the oxygen and carbonic acid of 
the air in the presence of liquid water, the iron 
carbonate first formed being gradually con- 
verted into a ferric hydroxide, or brown rust, 
by the atmospheric oxygen. Dunstan main- 
tained that iron, oxygen, and liquid water 
were alone necessary for rusting, and that car- 
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bonic acid played a subordinate part; he also 
believed that the reaction presupposed the in- 
termediate formation of hydrogen peroxide. 
These conclusions were soon attacked by Dr. 
G. T. Moody, of the Central Technical College, 
South Kensington, who asserted that the pres- 
ence of carbonic acid was essential for the rust- 
ing process in air and water, and that hydro- 
gen peroxide had nothing to do with the phe- 
nomena. 

Dunstan and his collaborators believed in 
the importance of hydrogen peroxide. They 
were unable to prove its presence, but sug- 
gested that it was a necessary intermediate 
product, being probably formed by decomposi- 
tion of water. They found that none of the 
following agents had any visible action as long 
as the temperature was constant: dry gases, 
moist oxygen, moist oxygen and carbonic acid, 
moist oxygen and ammonia, and moist carbonic 
acid (CO,); but that moist oxygen, as well as 
moist oxygen together with CO,» produced rust 
when the temperature fiuctuated so that liquid 
water was condensed on the iron. Calvert does 
not appear to have observed this influence of 
temperature fluctuations and of the moisture 
deposit, which, however, was fully recognized 
by I. Spennrath, whose researches seem en- 
tirely to have been overlooked by British and 
also by American chemists. 

In 1895 Spennrath presented to the Verein 
zur Befoerderung des Gewerbefleisses a chem- 
ical and physical study of anti-rust paints, in 
which he first studied the rusting problem. He 
concluded that rusting required the combined 
action of Oxygen and liquid or condensed water. 
Iron remained bright for years under water de- 
prived of its oxygen by boiling, and remained 
also bright when suspended over water or in 
saturated steam, provided the temperature was 
not lowered to condense water on the metal. 
Neither was iron attacked in the boiler, because 
the oxygen would be removed by the boiling, 
except at the water-line. Therefore, to keep 
rust out of a boiler which is only to be used 
temporarily, the boiler should be filled and 
boiled up. Spennrath further pointed out that 
gasholders did not rust inside, because the 
oxygen was kept out. The presence of CO, was 
not necessary to rust formation; for iron did 


not rust when suspended over caustic soda, 


which would absorb the CO, as long as a con- 
densation of water on the iron did not take 
place. Water and carbonic acid together pro- 
duced rust, however, because the acid dissolved 
some iron, which was further oxidized by the 
oxygen of the air. The drops falling from iron 
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roofs in textile works, Spennrath pointed out, 
were colorless, but they gave rust-spots be- 
cause the dissolved ferrous carbonate was af- 
terwards oxidized. Iron rusted faster in the 
presence of acids and of many salts. 

Moody's objection to the arguments of Dun- 
stan is that Dunstan and others did not take 
sufficient care in their experiments to exclude 
carbonic acid, which is an extremely difficult 
task. Moody found no rusting whatever when 
air was bubbled for five weeks through the dis- 
tilled water covering a piece of bright tron, pro- 
vided the air was passed through and over 
caustic potash and soda-lime. When after- 
wards air, merely sucked through a tower con- 
taining pumice-stone moistened with distilled 
water, was admitted, tarnishing of the iron set 
in in six hours, followed by copious rusting. 
This experiment of Moody’s does not really 
prove that carbonic acid is the primary rusting 
agent; it might be anything in the air absorbed 
by caustics. In other experiments he demon- 
strated that the absorption of oxygen by iron 
exposed to air and water is almost entirely 
stopped if the carbonic acid of the air is re- 
moved. He also analyzed rust from the un- 
painted interior of iron flushing-tanks, which 
had not been scraped for years. The rust was 
brown on the outside, almost black on the in- 
side, and contained, for example, 56% of the 
iron as ferric oxide, 33% as ferrous oxide, and 
11% as ferrous carbonate, in addition to some 
calcium carbonate. With hydrochloric acid this 
rust effervesced, evolving carbonic acid, and 
when exposed to the air the rust lost in eight 
days half of its ferrous oxide and of its car- 
bonate by further oxidation to ferric oxide. 
The persistency of the ferrous oxide in the rust 
Moody ascribes to the circumstance that rust- 
ing iron continuously liberates hydrogen at its 
surface. He determined this hydrogen in other 
experiments, in which he dissolved iron in car- 
bonic acid and water; the solution was clear 
and colorless, but turned turbid when air had 
access. In hydrogen peroxide, free of acid iron 
did not rust at all. 

In March last year Moody showed other ex- 
periments before the Chemical Society, to dem- 
onstrate that carbonic acid is essential to rust- 
ing. French nails were placed in distilled wa- 
ter—some with heads upward, some vertical, 
some inclined; about 1% in. of distilled water 
stood over the nails. In twenty-four hours 
brown particles began to settle on the heads 
and also on the upper portions of the inclined 
nails, while the vertical portions remained 
bright. When filter paper was placed above 
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the nails, the rust would collect on the paper— 
not on the iron—showing that rust is an oxida- 
tion product of dissolved iron. 

We. now turn to the electrolytic theory of 
rusting, to which W. R. Whitney gave definite 
shape in a paper read before the American 
Chemical Society in 1903. This thesis goes back 
to the electrolytic solution tension theory of 
Nernst. According to Nernst, a solid dissolves 
in a liquid just as it evaporates in a gas. The 
vapor tension makes the solid evaporate, and 
the solution tension makes it dissolve, until 
the osmotic pressure of the saturated solution 
formed stops further dissolution. Metals dif- 
fer from other substances in so far as they only 
pass into solution in the shape of positively 
charged irons. We speak, therefore, of elec- 
trolytic solution tension in the case of metals. 
When a metal is dipped into pure water, it 
emits some positive ions, which charge the wa- 
ter positively, while the metal itself becomes 
negatively charged. At the same time electro- 
static attraction is set up between the two 
charges; this force opposes the solution ten- 
sion. If the two forces are in equilibrium, the 
dissolution is arrested, and this will often take 
place before appreciable quantities of the metal 
have been dissolved, because the electrostatic 
capacity of the ion is enormously large. If, 
however, the solution tension is strong, then 
any other positive ions, already contained in 
the water—which is always slightly dissociated 
into the ions H. and OH’., the dot standing for 
positive, the dash for negative ions—are driven 
from the solution towards the metal, a poten- 
tial difference is set up, a current flows, and 
the dissolution of the metal proceeds while hy- 
drogen is liberated. 

This latter case will better be understood if 
we imagine a metal like iron dipping into a 
salt solution like copper sulphate. The sul- 
phate contains copper ions; the emitted iron 
ferro ions drive these copper ions to the iron 
plate, where they are deposited. Everybody 
knows this; what we are apt to forget is, that 
just as much iron—jin electro-chemical equiv- 
alents—is dissolved as copper is deposited. 
Going back to one metal and pure water, we 
find that potassium most readily dissolves in 
water (with almost explosive energy), be- 
cause its solution tension is very great, so that 
a strong potential difference is established, and 
a powerful generation of hydrogen is observed. 
fron dipping into pure water finds there only 
very few hydrogen ions. Yet Whitney stated 
that, in the course of weeks, bright iron dis- 
solved in pure water freed of its air by boiling; 
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the clear solution became cloudy afterwards 
on admitting air, and iron hydrate was depos- 
ited. That any dissolved iron would first be in 
the ferrous condition—colorless when diluted 
—and that it would not become visible before 
its oxidation to ferric oxide, is undisputed. But 
Dunstan, repeating Whitney’s experiment, did 
not find that any iron was dissolved by pure 
water, nor that any hydrogen was evolved, 
which the dissolution of the iron should have 
liberated. Whitney further pointed out that a 
trace of carbonic acid would act catalytically, 
so to say, by causing the dissolution of an un- 
limited quantity of iron. 

Whitney’s views are supported by Dr. Aller- 
ton S. Cushman, assistant director of the Uni- 
ted States Department of Agriculture, who last 
year presented a report—published as Bulle- 
tin 30 of that department—to the American 
Society for Testing Materials, meeting at At- 
lantic City. According to Whitney, substances 
splitting off hydrogen ions—e. g., acids— 
should promote rusting, and substances split- 
ting off hydroxyl ions—e. g., bases—should 
inhibit it. Cushman emphasizes this point. 
Broadly speaking, experience favors this view, 
for we know that acids corrode, and alkalies 
preserve iron. But the question is not so sim- 
ple; strong alkalies attack iron. It may appear 
strange, on the other hand, that oxidizing 
agents, like chromic acid and potassium bichro- 
mate, should prevent rusting. Dunstan says 
they do so, because they destroy the hydrogen 
peroxide. Moody denies this, and Cushman 
ascribes the protection to the passivity induced 
by the bichromate. 

The passivity problem is too wide to be dis- 
cussed at length. Some metals turn passive 
when they cover themselves with a layer of im- 
pervious oxide. Iron rust, unfortunately, is not 
impervious, and in many cases there is no vis- 
ible oxide film, and we may merely have to deal 
with a gaseous film of oxygen, or also of hydro- 
gen. Cushman dipped a rod of iron for hours 
in bichromate solution of 5 or 10%; the iron 
remained apparently unchanged, but it turned 
passive. When afterwards immersed in a so- 
lution of copper sulphate, the rod did not at 
once take a deposit of copper, as it should in 
the active state; but the immersion in the sul- 
phate had to be repeated at least six times be- 
fore any deposition of copper was noticed. 

As, further, iron does not rust when under 
bichromate solutions, even when air is passed 
through the boiling solutions, Cushman recom- 
mends the addition of a small quantity of po- 
tassium bichromate to the feed-water in order 
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to prevent rusting of boilers. A solution of 
1/160 normal would suffice, which would mean 
1 1b. of bichromate for 1,500 gals. of water. 
In view of cases of rapid corrosion of the steel 
boiler tubes of vessels fitted with turbine en- 
gines, he considers such a precaution neces- 
sary; the customary protection by means of 
zine strips is difficult to apply in these boilers. 
This destruction within a few months may be 
due to the influence of volatile acids, as Spenn- 
rath already recognized. Volatile organic 
acids, impinging upon the bronze blades of the 
turbine, dissolve some copper; those copper 
ions would hasten the dissolution of the iron 
which would be very slow and soon stopped, as 
we pointed out, In pure water. 

In order to demonstrate that the ions, the 
ferro and the hydroxyl ion, are really active in 
the rusting processes, Cushman prepared his 
‘‘ferroxyl,’’ a gelatinized mixture of phenolph- 
thalein and ferro-cyanide of potassium. Wires 
and strips of sheet metal embedded in this 
ferroxyl became marked with irregular blue 
and red spots; the blue is said to be due to the 
reaction between the ferro-ion and the ferro- 
cyanide under formation of Turnbull’s blue, 
the red due to the reaction of hydroxyl with 
phenolphthalein. One does not feel certain 
that this somewhat coarse test really marks the 
distribution of the ions. But there is no doubt 
that rusting is much promoted by electrolysis. 
Dunstan disputed that the rusting is primarily 
electrolytic in nature, but he found, as was to 
be expected, that iron would not rust in 
many salt solutions when wrapped with zinc 
foil (in which couples the iron is the elec- 
tro-negative element), and would rust when 
wrapped with platinum (towards which iron 
is positive). 

The researches of William H. Walker, Anna 
Cederholm, and Leavitt N. Bent, of the Mas- 
sachusetts Technical Institute, presented to the 
American Chemical Society last autumn, follow 
broadly the same lines as Cushman’s report. 
Like Cushman, they make use of phenolphtha- 
lein and potassium ferricyanide in order to 
demonstrate the electrolytic nature of the iron 
corrosion. But they also supply some further 
interesting experiments. We mentioned that 
Dunstan was unable to confirm Whitney’s ob- 
servation that iron would dissolve in water en- 
tirely free from oxygen or carbon dioxide. 
When the water is concentrated to a few drops, 
however, the iron test is successful, according 
to Walker and his fellow-workers. In the pres- 
ence of a depolarizing agent, such as hydroxyl- 
amine, the very feeble solvent action of water 
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on iron is continuous. Oxygen itself can act 
as a depolarizer, and the rapidity with which 
the rusting proceeds is found to be a direct 
function of the partial pressure of the oxygen 
above the water. In acting as depolarizer, the 
oxygen combines with the hydrogen liberated 
during the dissolution of iron. The oxygen 
must itself be dissolved in the water; under 
these circumstances, hydrogen peroxide may 
be formed, and hydrogen peroxide may inci- 
dentally, though not necessarily, be one of the 
intermediate products of the rusting process. 
On this point, and also on the part played by 
carbonic acid, Walker is, therefore, not in ac- 
cord with Moody. The latter maintains that 
iron will not rust in water if all access of the 
carbon dioxide of the air is excluded. But he 
performed his crucial experiments in vessels 
of ordinary glass, which becomes slightly al- 
kaline through the action of water on the glass. 
Now alkali inhibits or retards the rusting of 
iron. Repeating Moody’s experiments in ves- 
sels made of Jena glass, Walker observed that 
iron under water rusted almost as fast as when 
exposed to the air. Walker also questions 
Moody’s experiments with chromic acid, which, 
it is pointed out, renders iron more persistently 
passive than Moody seems to have assumed. 

The researches of Wolf Miiller and Johann 
Königsberger chiefiy concern the passivity of 
iron and other metals. They had, up till re- 
cently, chiefly relied on optical tests. They 
found that fron mirrors, dipped into various 
electrolytes, showed practically the same re- 
flective power both in the active and in the 
passive state, and they concluded that the pas- 
sivity could not be due to any assumed film of 
oxide on the iron. Haber, Goldschmidt and W. 
Maitland, C. McCheyne Gordon and F. E. Clark, 
and others, objected that such iron mirrors 
would always be in the passive state before 
being immersed, and would remain so in 
Miiller’s electrolytes. Müller and Königsberger, 
last autumn, published further experiments, 
pointing out that the potential differences of 
their iron electrodes certainly proved that they 
experimented both with active and with pas- 
sive iron; yet the reflective powers were the 
same. 8 

Among others who ad vocate the electrolytic 
theory of rusting and who deal with passivity 
of iron we may mention H. L. Heathcote, whose 
studies were brought before the Society of 
Chemical Industry last year. 

Since different sorts of iron are not elec- 
trically neutral to one another, and as local 
couples are set up in ordinary iron, which al- 
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ways contains various impurities, Cushman sug- 
gests that we should use the purest iron and 
avoid galvanic contact with other metals, so 
far as possible. The practical range of this 
possibility is, however, very limited, and tne 
recent experiments—still being continued—of 
A. Schleicher and G. Schultz, of the Technical 
High School at Munich, show that the matter 
cannot be put so broadly. 

Schleicher and Schultz suspend plates of iron 
in water, and couple them with resistances and 
a galvanometer in the way which is usually 
applied for conducting polarization tests. The 
curves which they thus obtained were all 
smooth. When two somewhat rusty iron plates 
were coupled, the one plate would become cov- 
ered with gas bubbles, while turbid striae 
began to descend from the other; the former 
plate corresponded to the (positive) carbon, 
the latter to the (negative) zinc of a voltaic 
couple. After a while, bubbles and striae 
could be noticed on both plates. When the 
striae from the two opposite plates began to 
mix with one another, the potential difference 
vanished. With this couple the potential fell 
continuously, rapidly at first, during the 90 
minutes of an experiment; exactly the same 
phenomena were again observed after the 
plates had been dried in the air. When two 
bright plates, cleaned with emery paper and a 
dry cloth, were coupled, the initial potential 
difference had a lower value; it decreased, be- 
came negative, and rose again at a fairly uni- 
form rate for the three hours of the experi- 
ment. The general appearance of the plates 
and water was the same as in the first ex- 
periment; during the reversal of the polarity, 
gas-bubbles were not seen on either plate. One 
bright plate coupled with a rusty plate gave a 
curve of first decreasing and then slowing ris- 
ing potential, attaining a higher than the init- 
ial value; at first only the bright cathode 
showed the formation of striae. On renewing 
the experiment several times with the same 
plates, re-polishing the cathode and drying the 
anode, the same kind of curves resulted; but 
the observed initial and the minimum poten- 
tials showed higher values. The rise of poten- 
tial would particularly be marked and steady 
on open circuit, which indicates that a de- 
polarization takes place in the cell; on shaking 
the liquid, the potential would drop off. Finally, 
the potential difference would always vanish; 
the liquid was then very turbid, and the 
bright cathode, which had turned greenish 
during the experiment, would show some spots 
of rust. ; 

These observations can be summed up as 
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follows: As long as there is no potential dif- 
ference between the two plates, both plates are 
equally attacked; with varying potential dif- 
ference the one plate is more changed than 
the other. The maximum potential difference 
observed was 0.36 volt; the corresponding cur- 
rent intensity, 0.00018 ampere. When plates 
of carbon and bright iron were coupled, the 
carbon became the anode, the potential set in 
rather high, and rose on open circuit continu- 
ously to 0.77 volt in 24 hours; after five more 
hours, the water had become very turbid, and 
the galvanometer had gone back to zero. 
Plates of wrought iron rusted more when alone 
than when coupled with carbon plates; plates 
of cast iron behaved similarly, but showed 
smaller potential differences. In couples con- 
sisting of one wrought-iron and one cast-iron 
plate, the latter was chiefly attacked; finally, 
however, both were found rusted. In water 
containing carbonic acid, cast-iron shavings and 
grains were more rapidly dissolved than 
wrought-iron particles of the same kind. 

These experiments indicate both that differ- 
ences in the behavior of different kinds of iron 
may disappear on prolonged exposure, and that 
some other factors have to be considered. From 
the researches of G. T. Beilby we know that 
the same metal, whether pure or impure, be- 
haves differently in mechanical, physical and 
chemical respects, when in the soft and when 
in the hard phase. C. F. Burgess and Engle 
have dissolved sheet irons in diluted sulphuric 
acid and hydrochloric acid, and found that 
pure electrolytic iron dissolved more quickly 
than cast iron and steel. After being heated 
up to 1,000° C. the electrolytic iron fell in 
with the others; but this heating altogether 
changed the order of the corrodibility of the 
various irons. Fawsitt has pointed out that 
the electrolytic iron is readily dissolved because 
it presents a large crystalline surface. Sur- 
face condition and mechanical treatment are 
no doubt important features. 

For the engineer, delicate laboratory deter- 
minations of potential differences have little 
value. Such determinations do not tell him 
how the iron will really behave when riveted 
up in his boiler or building. We cannot decide 
whether the rusting is primarily electrolytic 
or not. It is certain, however, that small po- 
tential differences can, in the course of time, 
give rise to very bad electrolytic corrosion. 
Even the iron in ferro-concrete is exposed to 
such corrosion. The engineer will therefore 
do well to use chemically and mechanically 
homogeneous iron in structures in which rust- 
ing has to be guarded against. 
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THE DESIGN OF REINFORCED-CONCRETE 
| | CHIMNEYS 


By C. PERCY TAYLOR, CHARLES GLENDAY and OSCAR FABER 


CONDENSED FROM “ENGINEERING” 


This subject has had the attention of the 


authors for some time past, both as regards 
materials and calculations. 

As to the concrete, tests of a 1 to 3 mixture 
of washed river sand and rotary-kiln cement 
show that it does not deteriorate under the 
action of the dry heat to which it is subjected 
in an ordinary flue, and that a crushing stress 
of 600 lbs. per sq. in. may be safely assumed 
for purposes of calculation. 

Assuming (1) that the concrete is incapable 
of withstanding any tensile stress, (2) that 
E. = 15 Ee, (3) that the strain diagram is a 
straight line, (4) that the maximum compres- 
sion in the concrete (measured on the mean 
circumference) is 600 Ibs per sq. in., and (5) 
that the maximum compression and tension in 
the steel are 9,000 lbs. per sq. in. and 12,000 
Ibs. per sq. in., respectively, it is easily seen 
that the distance from the center of the chim- 
ney to the line of zero stress = 0.143 r, where 
r = mean radius of the shell in inches. 

Also, distance of center of compression from 
line of zero stress = 0.681 r (from center of 
chimney = 0.824r), and distance of center of 
tension from line of zero stress = 0.924 r (from 
center of chimney = 0.781 r). 

Since all the forces are in equilibrium, the 
excess of pressure over tension must be due to 
the height of the chimney, W (in Ibs.), above 
the section under consideration, and analysis 
shows that in consequence 

te = (W/1,100 r) + (8,566 t./1,100).. (1) 
where te and t. are respectively the thickness 
in inches of the concrete and of an imaginary 
steel shell of mean radius r, having a sectional 
area equal to the actual area of the reinforcing 
bars. 

From the stress analysis in a section we can 
obtain from the conditions of equilibrium ex- 
pressions for the thickness of the concrete and 
the area of the steel in terms of weight, wind 
moment, and the mean radius of the shell, 
viz.: ; 

t. = (M/40,256 r2) — (W/48,855 r). . (2) 
in which M = moment in inch-pounds of the 
wind about the section under consideration. 
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The total sectional area of steel required = 
2 J rts, or, from (2), 

(M/6,408 r) (W/7,776) sd. ins......(3) 
Total thickness of chimney, t = (1) + (2) 

= (M/4,582 r2) + (W/1,372 r) ins....(4) 

As to the stress ratio giving the most econ- 
omical results, it would at first sight seem that 
this would be obtained when both steel and 
concrete are stressed to their maximum safe 
limits—say, 600 lbs. per sq. in. for the con- 
crete and 16,000 lbs. for the steel. While this 
is true for the concrete, a lower stress than 
16,000 Ibs. in the steel often gives the most 
economical results. 

Thus, for the upper 120 ft. of a parallel 
chimney of 6 ft. internal diameter, with a con- 
stant maximum compression of 600 Ibs. per sq. 
in. in the concrete, and assuming the concrete 
to cost $5.08 per cu. yd. and the steel $58.32 
per ton of 2,24U lbs., the total costs with differ- 
ent steel stresses are as follows: 


Thick- 
Stressin ness 
steel, of shell, Steel, Concrete, Total 
lbs. _ins. lbs. Ibs. cost. 
10,000 2.6 10,500 69,500 $398.52 
12,000 5 5,660 146,340 379.08 
16,000 8 2,900 247,100 456.84 


It is thought that 5 ins. is the minimum 
thickness which can be satisfactorily molded, 
and at the same time afford sufficient covering 
for the steel. In calculations based on a 600/ 
12,000 stress ratio the shell thickness may 
come out considerably under 5 ins. In this 
case a 600/14,000—or even a 600/16,000— 
ratio should be used, to insure that the thick- 
ness shall be at least 5 ins. 

In a theoretically correctly proportioned 
chimney the shell thickness should taper 
gradually from top to bottom. In practice, 
however, the expense involved for shuttering 
renders it nearly prohibitive, and two different 
thicknesses only are therefore generally used, 
with a break or offset about one-third up. 

The data regarding an American chimney 
which recently failed are: Height from point 
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of failure to top, 131 ft.; internal diameter, 
11 ft.; shell thickness, 6 ins.; area of steel (16 
—1%x 1% x 3/16-in. T-bars), 7.04 sq. ins. 
From these values total weight on section of 
failure = 18 x 131 x 150 = 353,700 lbs. Bend- 
ing moments due to wind = 25 x 12 x 131 x 
65.5 x 12 = 30,960,000 in. lbs. 

(Wind pressure taken as 50 lbs. per sq. ft., 
or 25 Ibs. per sq. ft. of vertical projection of 
chimney.) 

Substituting these values in (4), we find 
that t = 5.16 ins., and from (3) the area of 
steel = 24.5 sq. ins. [For a 600/16,000 stress 
ratio, t= (M/2,866 rz) + (W/1,419 r), and area 
of steel = (M/8,685 r) — (W/10,230); using 
these formulas, t works out at 5.88 ins., and 
area at 17.2 sq. ins.] 

From these calculations it is seen that while 
the thickness of concrete was ample, there was 
not nearly enough steel to insure safety, and 
that, this deficiency in steel greatly increased 
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the pressure on the concrete by throwing the 
line of zero stress away from the center of the 
chimney, and thus leaving a very small pro- 
portion of the section in compression. 

As nearly as can be calculated the maximum 
stresses developed under the 50-lb. wind pres- 
sure were 750 lbs. per sq. in. on the mean cir- 
cumference, 810 Ibs. on the extreme outer edge 
of the concrete, and 31,000 Ibs. per sq. in. 
in the steel. From this it is evident that the 
failure of this chimney cannot be said to 
cast any reflection upon the use of properly 
designed ferro-concrete for such structures. On 
the contrary, given sound design coupled with 
good workmanship, ferro-concrete chimneys 
have in many cases sufficient advantages over 
other types to insure their use in all but ex- 
ceptional cases. They possess special merits 
where: (1) space is limited; (2) foundations 
are bad; or (3) the height is great in propor- 
tion to the diameter. 


NEW PROCESSES FOR THE PURIFICATION 
OF DRINKING WATER 


FROM RECENT ARTICLES IN 


“ENGINEERING 


NEWS,” “MUNICIPAL ENGINEERING” AND 


“ELECTRICAL ENGINEERING“ 


Considerable matter has appeared in recent 
technical publications, both in Europe and 
America, on new methods and processes for 
the purification of drinking water, which are 
being experimented with and adopted for use 
in various municipalities. A paper by Mr. Ad. 
Kemna, which appeared in a recent issue of 
„Engineering News, is of especial interest, 
reviewing as it does, the most important ad- 
vances in recent practice in Europe, and more 
particularly France. Mr. Kemna’s article, 
which is entitled “Novelties in Filtration and 
Their Theory,” follows in part: 

“First in importance among the novelties are 
the gravel strainers called ‘dégrossisseurs.”’ 
Mr. Armand Puech, a cloth manufacturer at 
Mazamet, Department Tarn, in the south of 
France, had trouble with muddy waters in his 
factory. To wash a piece of cloth the water 
is applied iu a spray through a pipe with small 
holes; these holes were blocked by matter in 
suspension. He tried filtration through 
sponges, resorted to clinker or cinder, but met 
with little success. A sand filter was then 


used, but the available head being only 3.9 ft. 
the deeper layer of coarse gravel was replaced 
by a perforated sheet of iron, supporting 4 ins. 
of small gravel and 16 ins. of sand; this filter 
clogged rapidly. Therefore the sand was dis- 
pensed with. At first the water passed was 
more or less opalescent, but gradually the ef- 
fluent grew better. An important advantage 
of the plant is great yield, a column 100 to 
140 ft per 24 hrs., about 15 times more than 
a sand filter being obtained. Thus the fact was 
experimentally established that mere gravel 
straining at comparatively high speed can 
clarify a muddy water. 

To ensure better clarification, the thickness 
of gravel was increased from 4 to 10 ins., with 
the result that the effluent was better but clog- 
ging more rapid. It was then thought that 
“the mesh of the filter should be proportioned 
to the size of the particles,“ which led to the 
idea of using various grades of gravel of dimin- 
ishing size, with larger surface areas, which 
means diminishing speed. The results being 
satisfactory, Mr. Puech hit upon the idea that 
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his gravel strainers, doing a lot of work, would 
relieve ordinary sand filters of all that part of 
their burden, prolong their life and ensure 
better results. By facilitating the adoption of 
sand: filtration for municipalities, a large field 
was open. Not being an engineer, he secured 
the assistance of Mr. Chabal, and the system is 
now called ‘‘Dégrossisseurs Puech-Chabal.’”’ It 
is working in several places near Paris, at Is- 
malia on the Suez Canal with the Nile water, 
and recently has been adopted for the city of 
Magdeburg on the Elbe. 

A typical installation is the one of the Com- 
pagnie des Eaux de la Banlieue de Paris, sup- 
plying a maximum of 9,250,000 U.S. gals.; itis 
at Suresnes, on the slope of the Mont Valerien. 
The water goes through four beds of gravel at 
successive speeds of approximately 225,000,- 
000, 130,000,000, 75,000,000 and 45,000,000 
U. S. gals. per acre per day and through the 
two sand filters at speeds of approximately 
15,000,000 and 2,500,000 respectively. The 
plant was started by the middle of Novem- 
ber, 1905. Ten days later the river was at its 
worst, in full flood, a thick, yellow liquid; the 
effluent from the gravel strainers was scarcely 
opalescent. Bacterial analyses of water from 
the last sand filters gave generally much less 
than 100 colonies. These analyses are made by 
Miquel, who applies his method of counting 
after 15 days; his figures are several times 
higher than with the usual gelatine method 
after three days; they are much lower than 
the counts obtained from springs, which at 
Paris continue more or less to be considered as 
standard. The last filters run for an indefinite 
period, more than a year, and even then their 
loss of head is only 8 ins. 

“An experiment has been made at Waelhem, 
the filtering station of the Antwerp Water- 
Works Co. An ordinary sand filter of .022-acre 
was supplied by a gravel strainer of .024-acre 
in three compartments of 0.006, 0.006 and 
0.012 acre. At the normal speed the first 
two compartments pass 80,000,000 U. S. gals. 
and the third compartment 40,000,000 U. S. 
gals. per acre per day. Mixed gravel the same 
in all compartments was used, but the first 
compartment clogged quickly; the gravel was 
then screened in three sizes and now the sys- 
tem works satisfactorily, the effluent being 
only slightly opalescent. 

“Beside the removal of suspended matter 
there is a very large reduction of free ammonia, 
with variations, however, dependent on speed, 
and all the compartments have their share of it. 
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Albuminoid ammonia is much less reduced, and 
the same is true of total organic matter. 

These are the facts. They can be summar- 
ized by saying that there is a very marked re- 
tention of suspended particles, even of a very 
small size, and also a chemical action on or- 
ganic matter, especially a marked reduction 
of free ammonia. 

“The idea of attempting to retain the finest 
mud by gravel and at high speed appears at 
first sight to be impossible. The interstices 
between the stones are enormous in comparison 
with the size of a particle of clay. But the 
clarification is a fact and not only particles of 
clay, but also microbes are arrested, the strain- 
ers sometimes taking out 90%. In winding 
their course through the tortuous channels in 
the gravel, the suspended particles must come 
in contact with the surface of the pebbles, and 
if this happens to be dirty and sticky, they 
will be arrested. Mr. Puech considers that the 
efficiency of his strainers lies in the multiplic- 
ity of contacts; he claims that the whole thick- 
ness Of the gravel layer is working, while in a 
sand filter there is only the surface layer. 

“The general] idea of contact with sticky sur- 
faces is certainly correct, but has not been pur- 
sued very far in detail. When we consider the 
mechanics of sticking, it is clear that the ad- 
hesive force or sticking action, in order to re- 
tain a particle, must be greater than the actions 
which tend to tear away this particle and 
make it move on. These actions are in 
reality the inertia of a moving body, 
determinated by its mass, m, and its vel- 
Ocity, v; so that for the ‘dégroississeur’ work- 
ing we must have S > mv. It follows that 
when v increases, m must diminish; the greater 
the speed, the smaller the size of particles re- 
tained; so that in the first compartment, where 
Mr. Peuch thinks he is straining off the gross- 
est particles, in reality only the smallest are 
retained. This idea was forcibly brought to 
the writer’s mind by noticing a reduction of 
opalescence in a badly conducted experiment, 
when through a mistake in speed of 465,000,- 
000 gals. per acre per day had been given; of 
course no result was expected, but there was a 
good reduction, even for microbes. The strain- 
ing material was a column of coke 16 ft. deep. 
The retention is a question of a multiplicity of 
contacts, largely independent of speed. 

This preliminary treatment of the water, 
relieving the filter of much of its mechanical 
work, must, of course, greatly prolong its life 
and save cleaning; against this asset there is 


1908, 


PURIFICATION OF 


the cleaning of the strainer itself. 
cleaning of an ordinary filter must be done 
with some care, while the strainer may be 
handled roughly. It is claimed that for this 
item the strainers realize a great economy and 
this seems confirmed by the practice of the sev- 
eral installations. The long run of the filters 
is especially advantageous in winter time, as 
there is the possibility of bridging over a spell 
of frosty weather without cleaning. The great- 
est saving appears to be in dispensing with 
settling tanks or decantation reservoirs. 

“The Suresnes works for part of the suburbs 
of Paris, which have already been described 
for the gravel strainers of the system Puech- 
Chabal, are also interesting for several other 
peculiarities. Special attention has been paid 
to repeated and thorough aeration of the water. 
The delivery of each filter into the next is over 
a long cascade in three steps, over which falls 
a thin film of water; the arrangement is sim- 
ple and efficient. Whether the result is bene- 
ficial, is another question. The idea is to give 
the oxygen required for the destruction of or- 
ganic matter, but such a direct action does not 
exist; there must be an intermediary carrier of 
the oxygen, and plant life plays this part; it 
thrives on the carbonic acid of the water. By 
injecting air it is not only oxygen but also car- 
bonic acid which is given, fostering vegetation. 
There is on all the gravel strainers at Suresnes 
an abundant vegetation, as luxuriant on the 
fourth compartment as on the first, the stock 
of carbonic acid, which means food, being at 
each stage replenished by the cascades. With 
the experimental tank at Waelhem, vegetation 
was very troublesome, but appeared mainly in 
the first compartment; it has been completely 
stopped by covering over the tank to exclude 
light.“ 

Commenting on the Puech-Chabal system, 
Engineering News” says editorially: 

“It is certainly fair to ask whether the same 
results as Mr. Puech gets by his dégrossisseurs 
could not be obtained at less expense and 
greater convenience by sedimentation, or in 
extreme cases by coagulation and sedimenta- 
tion combined. Without meaning to detract 
from the interest of Mr. Kemna’s discussion 
nor to rob Messrs. Puech and Chabal of any 
credit due them, we submit that before adopt- 
ing the Puech-Chabal preliminary filters, it 
would be desirable to test them alongside Maig- 
nen and other American roughing filters, 
alongside mechanical filters, sedimentation ba- 
sins and combined coagulation and sedimen- 
tation processes, and then to use the results in 
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framing estimates of comparative first costs 
and total annual costs.” 

In connection with the Puech-Chabal sys- 
tem and its usefulness in treating waters which 
are especially turbid, the following excerpts 
from a communication to ‘‘Municipal Engineer- 
ing’’ by Mr. William B. Fuller will doubtless 
prove of interest: 

“Slow sand filters as now designed and 
operated completely fail to give a clear efflu- 
ent when the turbidity in the raw water aver- 
ages above about fifty on the turbidity scale and 
it has been considered necessary to use coagu- 
lants and in general the mechanical type of 
filters when the turbidity of the raw water 
averages a higher amount. f 

“The cost of coagulant for very turbid wa- 
ters is a very large item, and including with 
this cost the objections which many communi- 
ties raise against the use of coagulants, it is 
desirable that the slow sand filter be improved 
so as to remove any degree of turbidity as well 
as of bacteria. 

“It has been observed ever since slow sand 
filters have been scientifically operated that 
they were able to take care of considerable 
overloads of muddy water, provided the 
periods of overload were comparatively short 
and not too near together. These abnormal 
quantities of turbidity are stored in the inter- 
stices of the sand grains and gradually work 
downward through the sand layer and ulti- 
mately appear in the effluent if the conditions 
are prolonged. 

“Suppose that while this storage is in prog- 
ress and before any turbidity has worked 
through to the effluent, filtration is stopped 
and the sand thoroughly cleaned to the depth 
the turbidity has penetrated, it can be readily 
seen that this property of storage can be made 
vse of indefinitely and with a proper adjust- 
ment of the effective size of the sand and its 
depth turbidity of any amount is easily re- 
moved by slow sand filtration. Such an appa- 
ratus for cleaning sand quickly to any depth 
has been in use at Yuma, Arizona, for four 
vears and has been recently thoroughly tested 
by the writer, in a six months’ test for the city 
of New York. 

‘‘The Colorado River water at Yuma is at all 
times very turbid, at times containing 1 part 
of silt to 50 parts of water, and averaging 
throughout the year 1 part in 200; that is, a 
bright pin will disappear from view at one- 
half to three-quarters of an inch below the 
surface of the water. ‘ 

„A mechanical filter company first installed 
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a plant at Yuma and had to abandon it, being 
unable to clarify the water with a coagulant, 
after which a filtration company invented and 
installed the machine described below, which 
has successfully clarified the water for about 
four years, the filter working at the rate of 
three million gallons per acre per day. 

“The washing machine consists of an in- 
verted open box about four feet square and 
two feet deep, and suitable operating mechan- 
ism. The box is sunk under the water of the 
filter to the sand surface and is held in posi- 
tion and operated from a platform above, 
which platform is movable on rails supported 
by the piers of the filter. The box contains a 
revolving hollow axle and a hollow head, from 
which hollow teeth project into the sand any 
desired distance. 

„By means of suitable electrically driven 
mechanism, all under the control of one opera- 
tor, the box can be raised or lowered and the 
platform can be moved forward or backward 
or sideways. By moving the platform the box 
is caused to slide over the surface of the sand 
at a speed of about 10 feet per minute, while 
at the same time the hollow head and teeth are 
made to revolve slowly, stirring the sand me- 
chanically. Water under a pressure of 10 to 
20 pounds per square inch is introduced 
through the hollow axle, head and teeth, and 
passes in strong fine streams into the sand 
through fine holes in the teeth. 

“A suction pump connected with the top of 
the box is made to draw away just a little more 
water than is supplied through the teeth and 
thus carries away and discharges to a sewer all 
the dirt which has been stirred and washed 
from the sand. 

“On account of some water being drawn 
inward from the filter into the box under its 
edges through the sand to make up the de- 
ficiency between the amount pumped out and 
that let in through the teeth, none of the 
dirty water escapes from the box into the filter, 
but it is all carried away and discharged 
through a flexible hose into the sewer. 

“The box is slowly moved ahead over the 
sand and thus every part of the sand surface is 
gone over and cleaned, after which the ma- 
chine is lifted from the filter and filtration 
started. All of the operations of the machine 
are at all times easily under the control of 
one operator by simply throwing electrical 
switches. 

“This machine was perfectly successful un- 
der the New York experiments and has been 
recommended for adoption when the proposed 
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Croton filters are constructed. By its use and 
the intelligent proportioning of the effective 
size of sand, depth of sand, rate of filtration 
of water, depth of the sand washed at each 
cleaning and rate of travel of the machine 
during washing, any practical degree of both 
turbidity and bacteria removal is possible, 
without the use of any coagulant. 

The saving of all cost for coagulant and 
the small cost of operation of the cleaning ma- 
chine make the maintenance cost of this new 
method very much less than that of any other 
and bring the total capitalized cost of an in- 
vestment for filters much less than for either 
regular slow sand or mechanical filters, thus 
bringing filtration within the reach of many 
communities now holding back on account of 
cost.“ 

Mr. Kemna also describes in his article 
other new departures in the purification of 
water which are being tried out at Paris, as 
follows: 

“In most filter beds the sand is supported 
on a bed of gravel at least 1 ft. thick, and in 
several layers; the coarsest below, the finest 
above. In the filters of the city of Paris 
proper these layers of gravel are now replaced 
by porous concrete slabs 3 ins. thick, made of 
small gravel with a minimum quantity of ce- 
ment. There is a reduction in height of at 
least 10 ins., a great advantage in installa- 
tions which cannot dispose of much fall, and 
also an economy in construction. The poros- 
ity is quite remarkable; the water poured on 
goes through so rapidly that it is difficult to 
wet the whole surface of the slab. Two ob- 
jections have been raised: will not the mass 
get clogged? will not the mass collapse by 
dissolution of the cement? The two cases are 
possible. Muddy water will soon put an end 
to the porosity, but the system is not intended 
for such waters. Besides this mechanical ac- 
tion from suspended particles, there is the 
possibilty of a chemical precipitate with hard 
waters, and the reverse with very soft and 
acid waters, the taking up of the lime of the 
cement. In the former case the porous slabs 
would be transformed into solid stone; in the 
second it would revert to its original state of a 
heap of loose pebbles. Most likely such events 
will be quite exceptional and each case for a 
water supply must be examined on its own 
merits. At Paris the system has given com- 
plete satisfaction for several years. 

“Of special interest at present is the St. 
Maur filtering station of the city of Paris, on 
account of an experimental competition for 
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sterilizing the filtered water. Three systems 
are at work: Treatment with ozone, by Count 
de Fries (a Dutch nobleman); another by 
the Otto process; and the Duyk ferrochlore 
system, the combined action of chloride of lime 
and chloride of iron. 

“It is possible that an ozonizing plant of 
some magnitude will be erected for some of 
the springs now supplying Paris with water. 
The effect of ozonization upon the microbes is 
a well established fact, so little that is new 
will be learned; but it will be interesting 
as to cost, the main point on which there 
is still grave doubt in the minds of many en- 
gineers.’’ 

A description of the Otto process, which 
will be of interest in this connection, recently 
appeared in Electrical Engineering, from 
whose account of the apparatus the following 
has been abstracted: 

The apparatus consists of a small trans- 
former and oOzonizer enclosed in a case. A spe- 
cial tap and emulser, in which the ozone is 
mixed with the water, are also provided. If 
the supply is from continuous current mains, 
a small rotary converter must be used to con- 
vert it to alternating current. Briefly, the 
ozonizer consists of a number of glass plates, 
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opposed to each other in pairs. The opposing 
sides are coated with tin foil, the distance be- 
tween the coatings being about one twenty- 
fifth of an inch. Current is supplied to the 
plates from the transformer at about 15,000 
volts. Air is admitted at the top of the ozon- 
izer and is drawn down between the plates be- 
tween the coatings of which a continuous brush 
discharge takes place, a large part of the oxy- 
gen of this air being converted into ozone. The 
ozone thus formed is drawn off and mixed 
with water in the emulser. The apparatus re- 
quires very little more power than that re- 
quired by the no-load losses of the transformer 
and the consumption of energy is therefore 
very low. The apparatus is only used when 
water is to be drawn. When the water is first 
drawn it smells very strongly of ozone, but in 
a few seconds the ozone passes off, leaving the 
water fresh and pure. 

Bacteriological analyses of samples of wa- 
ter treated in this manner have shown very 
satisfactory results, and several municipalities 
in France are adopting this method and are 
putting down large and complete installations 
to deal with the whole town supply. This is 
being done in the city of Nice, which has a 
population of about 100,000. 


THE ECONOMICAL PRODUCTION OF PORT- 
LAND CEMENT BY THE USE OF HIGH 
MAGNESIAN LIMESTONE” 


By F. B. PECK 


CONDENSED FROM “ECONOMIC GEOLOGY.” 


One of the principal drawbacks in the manu- 
facture of cement, particularly in the Lehigh 
district, where approximately 50% of the Port- 
land cement of the country is made, is the lack 
of abundance of a non-magnesian, pure lime- 
stone. In most cases the cement rock is too 
low in lime and the deficiency must be made 
good by the addition of a limestone containing 
as small a percentage of impurities as possible. 
No limestone can be used that runs over 4 or 
414% magnesium carbonate, for the presence of 
too much (more than 3%) of magnesia in Port- 
land cement reduces the tensile strength and 


Condensed from an article entitled The Cement Belt 
of Pennsylvania.’’ 


causes the cement to expand and crack after 
setting. 

Recognizing the great desirability in using 
a limestone high in magnesia, in the manufac- 
ture of Portland cement, Mr. Richard K. Meade, 
chemist for the Dexter Portland Cement Co., af 
Nazareth, Pa., has recently taken out a patent 
for a process for making a cement superior in 
strength to the best grades of Portland cement, 
out of limestones containing preferably from 
5 to 20% of magnesia. The principle which 
lies at the base of his discovery consists in the 
conversion, through the addition of calcium 
chloride or some other chloride, of the mag- 
nesia into the oxychloride of magnesia, which 
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is a compound closely related to the oxychlor- 
ide of zinc, a compound much used by dentists 
as a cement for filling teeth. 

The oxychloride of magnesia has cementing 
properties greatly superior to those of the best 
grades of Portland cement, and would conse- 
quently add materially to its strength in direct 
proportion to the amount present. The process 
(quoting from the patent, No. 866,376, dated 
Sept. 17, 1907), consists in mixing with ce- 
ment rock, sufficient high magnesian limestone 
to bring the lime and magnesia in the mixture 
up to the proper ratio to the silica, iron oxide 
and alumina, the preferred ratio of the calcar- 
eous material to the argillaceous material 
being approximately 2 to 1. The mixture is 
then ground to an impalpable powder, burned 
to the point of incipient vitrifaction and a 
small percentage, preferably from 1 to 10% by 
weight of calcium chloride is added to the 
clinker and the mixture ground to the re- 
quisite fineness. The proportion of calcium 
chloride to the mixture will depend upon the 
percentage of magnesia in said mixture, satis- 
factory results being obtained by the addition 
of 2% of calcium chloride to a cement mixture 
containing 85- of magnesia. Where the cement 
mixture contains a larger percentage of mag- 
nesia a proportionally larger amount of the 
chloride will be required. 

“In place of calcium chloride I may employ 
other chlorides, preferably metal chlorides, 
such for example as sodium, or other alkaline 
chlorides, magnesium, or other chlorides of 
meals of the magnesium group, barium, or 
other alkaline earth chlorides; the various 
chlorides being equivalents of the calcium 
chloride mentioned, in the practice of my pro- 
cess. 

“The calcium or other chloride employed 
may be added to the materials used in the 
manufacture of cement before grinding, or be- 
fore burning, or it may be added to the clinker 
at any time during the process of grinding, or 
it may be added to the cement before being 
used, or to the water or other material mixed 
with the cement; it being sufficient that the 
chloride be incorporated with the high mag- 
nesian limestone cement at any time prior to 
the crystallization or setting of the latter in 
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use, and any such incorporation is deemed to 
be within the spirit of my invention, and the 
scope of the protection for which I have made 
application. 

"Gypsum or plaster of paris may be added 
to the materials employed in producing the ce- 
ment at any time either before or after grind- 
ing if found necessary in order to regulate the 
set. The calcium chloride, or its equivalent, 
however, serves this purpose, so that the addi- 
tion of gypsum or plaster of paris is in most 
cases wholly unnecessary. 

In use, the calcium or other chloride em- 
ployed combines with the free magnesium 
oxide in the cement when the latter is mixed 
with water, and not only renders the latter in- 
nocuous, but also forms with it an oxychloride 
compound having itself great cementing prop- 
erties. The resulting mixture of Portland ce 
ment and oxychloride cement has greater 
strength and binding properties than the Port- 
land cement itself. It will thus be seen that in 
the practice of my invention I am not only able 
to utilize high magnesian limestone in the man- 
ufacture of cement, thereby cheapening the cost 
of such manufacture, but I am also enabled to 
produce by such use a superior quality of 
cement.“ 

Mr. Meade's discovery has not yet been put 
to commercial use. The significance of thé 
discovery will, however, be at once apparent. 
The search of the cement manufacturers—par- 
ticularly of those in the Lehigh region—for a 
high-grade limestone would be ended. Further, 
instead of using gypsum to retard the set of 
the cement, they could import calcium chloride 
with less expense. 

In addition to this advantage the cement 
made by Mr. Meade’s process is said to be 
stronger than ordinary cement. Mr. Meade 
states that sand briquettes (1 part cement to 3 
parts sand), made of cement manufactured ac- 
cording to his process, at the end of seven days 
stood a test of 300 lbs., while the best grades 
of Portland are not expected to reach over 250 
lbs. At the end of six months they stood a 
test of 450 lbs., thus showing no retrogression. 
The cement from which these briquettes were 
made contained a little more than 8% of mag- 
nesia. 
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THE FLOW OF COMPRESSED AIR IN PIPES* 


By E. J. LASCHINGER, M. E. 


The subject of compressed air power is one 
of great importance to the mining industry. 
The average cOmpressed power installed on a 
producing mine is about equal to the mill en- 
gine power. Efficiency in air power generation, 
transmission, and application is, therefore, in- 
timately bound up with that problem of peren- 
nial interest—reduction of working costs. 

The transmission of air power, to a large 
extent, forms the subject of this paper. The 
author has no hesitation in expressing the 
opinion that this phase of the question has not 
generally received the attention it deserves. 
The atte on bestowed by electrical engineers 
on the design and construction of their trans- 
mission lines is well known, but the same care 
is seldom given to the installation of air pipe 
lines. The subject of efficient transmission of 
air in pipes as affecting our mines suffers from 
two disabilities—one general and the other 
local. 

v'e ans of the flow of air in pipes are 
not generally understood, and various conflict- 
ing formulas and tables have been published, 
none of which, as far as the author is aware, 
‘seats the subject thoroughly, or gives data 
and information in a concise and handy form 
for use. These formulas mostly introduce un- 
usual factors, and express results in terms 
which are not convenient. It must, further, 
be remembered that reliable experiments on 
the flow of air are few, and therefore the data 
on which to base a formula are meager. This 
is the general disability. 

As a basis for investigation, the author takes 
the well-known formula for the flow of water 
in pipes 

H= Z(L/D)(v?/2@)............ (1) 
where H is the resistance head in feet height 

of the fluid. 

D is diameter of pipe in feet. 

L is length of pipe in feet. 

v is velocity in feet per second. 

g is acceleration of gravity. 

Z is co-efficient of friction. 

With the other factors all known, the above 
equation is solved for the velocity of flow. 

In the case of air flowing in a pipe, since 


*Condensed from a paper read before the Transvaal In- 
stitute of Mechanical Engineers. 
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the pressure must drop as the air moves from 
one end of the pipe to the other, and since 
air is compressible, and because in uniform 
flow the weight of air per second passing all 
points is the same, it follows that the actual 
velocity must be continually increasing. For 
this reason we will take v to represent the 
mean velocity of flow at the mean density of 
the air in the pipe. 

The quantity of air (cu. ft. per sec.) is ob- 
tained by multiplying the velocity by the area 
of the pipe in square feet. 

Multiplying next the quantity in cubic feet 
second by the density of the air (lbs. per cu. 
ft.), we obtain as a result the lbs. per second 
weight of air flowing. 

All calculations on the compression of air 
and work done by air engines are usually and 
most conveniently carried out on the weight 
of air basis, and it will be found most advan- 
tageous to use this basis also for transmission 
calculations. 

Nearly all the formulas and tables published 
heretofore have given the flow of air éither in 
cubic feet at terminal pressure or as free air 
at atmospheric pressure (14.7 lbs. sq. in. and 
60° F.). At this altitude the usual free air 
basis does not hold good, but the weight of air 
basis holds good at all pressures, altitudes and 
temperatures. Calculations on steam are al- 
ways carried out on the weight bases, and en- 
gineers are familiar with this, and it only re- 
quires a little experience and practical ac- 
quaintance with the working out of air prob- 
lems to convince anyone of the simplicity and 
convience of using the same notation when 
dealing with air. . 

Assuming a uniform average temperature 
throughout, introducing all the above factors, 
and converting into the usual units of meas- 
urement, we obtain the following equation: 

To find flow— 


W = g/ 192 R) X vids (p =p) 7% L T]. 
2 0.17625 d' (pi? — pz) Z L T]. 

also to determine diameter, mean velocity of 

flow and terminal pressure: 


d = 2.0024 4[W2 Z LT / i — pe) l. . (3) 
v = 23.886 vd T (pi — pe) Z L (pi + p2)]..G) 
Pe = V (pe 32. NWZ LT] d) (5) 
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When W = lbs. air delivered per second. 
d = diameter of pipe in inches. 


p, = initial pressure lbs. per sq. in. absolute. 
P, = final pressure lbs. per sq. in. absolute. 
T = absolute temperature (460.7 + °F.). 

L = length of pipe in feet. 

R = A constant for air = 53.22. 


m = 3.14159. 
It may be worth while to mention that in 
the above formulas 1 represents the 


drop or loss in pressure. 
DI *. represents twice the average pressure, 
and since 


pi — pè = (pi — p2) (Pi + Pa) 
the expression (p?—p2) is equal to twice the 
product of the drop in pressure in the mean 
pressure. 

It remains now for the practical application 
of the above formulas to determine the prob- 
able value of Z, the coefficient of friction. This 
can only be done by analyzing the results of 
actual experiments on the flow of air. It has 
been found that Z is not a constant quantity, 
but varies with the diameter, becoming less as 
the diameter increases and probably also as 
the velocity increases, as has been proven in 
the case of the fiow of water. Tests on the 
flow of air are difficult to carry out, involve 
many sources of error, and are also expensive 
to conduct. These reasons, together with the 
fact of the lack of the usual facilities for carry- 
ing out such experiments, are no doubt re- 
sponsible for the meager materials available 
for fixing the value of the coefficient of fric- 
tion. 

There are, however, the experiments of 
Stockalper at the St. Gotthard Tunnel, and of 
Gutermuth-Riedler on the Popp air-power sys- 
tem of Paris; also experiments by Devillez and 
Lorenz, which the author has compared with 
the data on the Stockalper experiments given 
in Kent’s pocket-book, and the Gutermuth- 
Riedler experiments in Professor Unwin’s book 
“On the Development and Transmission of 
Power.”’ l 

From all these results the author deduces a 
formula for the value of the coefficient of 
friction Z, which would give its probable value 
for various diameters. 


Z = 0.005 + 0.03% VV WMW. (6) 
where d is the diameter of pipe in inches. (See 
Table I.) 


The formulas on flow as given look some- 
what formidable, and for practical purposes 
and everyday use further simplication may be 
adopted. For mining work on the Rand we 
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may assume 80° F. as an average underground 
temperature. Taking a unit length of 1,000 
ft., and working on the average pressure of 
the compressed air in the pipe at a drop in 
pressure of 1 lb. per square inch, and convert- 


TABLE I.—Coefficients of Friction (Z) for Air 
Flowing in Pipes, and Factors (C) for 
Finding Flow. 


Nominal Actual Equiva- 
Diam., Diam., Coeff. lent Factor 
ins. ins. Z. length L.“ C. 
1 1.05 03428 2. 6 10871 
1% 1.61 02864 4.7 32631 
2 2.07 02585 6.7 71064 
3 3.07 02212 11.6 2.1221 
4 4.03 .01994 16.8 4.6020 
6 6.07 .01718 29.4 13.655 
8 7.98 .01562 42.6 29.467 
10 10.02 .01448 58 53.429 
12 12 .01366 73 86.803 
16 16 01250 107 186.27 
20 20 01171 142 336.20 
24 24 01112 180 544.23 


*L, = length in feet of pipe whose frictional resistance 
is equivalent to the velocity head. 


ing into lbs. of air per minute, we obtain the 
following formula: 
Flow of air lbs. per min. = W, = C V p.h. (8) 
Where c is a constant for each size of pipe. 
p is the mean pressure in the pipe, Ibs. 
square inch. 
h is the drop pressure, lbs. square inch. 


The values of C are given in Table 1. 

The quantity of air flowing in a pipe varies 
inversely as the square root of the length— 
i. e., a pipe of four times the length would give 
half the flow, and a pipe of quarter the length 
would give double the flow. To find ‘the flow 
for any particular pipe the simple procedure 
would be to obtain from the tables the flow, 
assuming the pipe to be 1,000 ft. long, and 


then multiply that result by V (1,100/L). 


Since quantity of air is commonly expressed 
in cubic feet of free air per minute, this can 
be conveniently found from the results of our 
formulas and tables by multiplying by the 
specific volume of air. 

At sea level (14.7 lbs. per sq. in.) and 60° 
F.—13.091 cu. ft. per Ib. air. 

At Johannesburg level (12.1 Ibs. per sq. in.) 
and 60° F.—15.904 cu. ft. per Ib. air. 

At Johannesburg level (12.1 Ibs. per sq. in.) 
and 80° F.—16.515 cu. ft. per lb. air. 
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So far we have been considering the flow of 
air in horizontal pipes. It stands to reason 
that if compressed air be delivered in a pipe 
with its discharge end at a different elevation 
to the inlet, the condition of flow will be some- 
what modified. The mean density of the air 
will be different, and therefore the flow will be 
affected. Taking the case of a pipe delivering 
air down a vertical shaft, it is evident that the 
weight of the air assists the flow, and this is 
manifested by an increased pressure at the 
bottom. If the friction loss be less than the 
increase of pressure due to depth, then the 
pressure at the bottom will be greater than at 
the top; if the friction loss be greater than the 
increase of pressure due to depth, then the bot- 
tom pressure will be less than the top pressure. 

Now, in the construction of our formula we 
assumed that the flow varied directly as the 
mean density, and the mean density varied as 
the mean pressure. For the mean pressure we 
assumed the average of the end pressures. This 
assumption is not absolutely and theoretically 
correct, but without such an assumption the 
formula would be so complicated as to be al- 
most impossible of practical application, and, 
considering the sources of uncertainty in our 
experimental coefficient, no more reliable in 
its results. This being the case, it is quite safe 
to assume that the influence on flow due to 
depth is allowed for by calculating the static 
pressure at the bottom of the pipe, deducting 
the resistance loss, and taking the mean pres- 
sure as the average of top and bottom pres- 
sures. 

Now, the ratio of bottom to top pressure va- 
ries as the Naperian logarithm of vertical 
depth. 


We have 
loge = Pb/Pt = L /RT........ (9) 
or Pb/Pt = 2.3026 times common log of 


L /RT, 
Where L ; is vertical depth in feet. 
R is constant for air = 53.22. 
T is absolute temperature, Fahrenheit scale. 


To obtain the flow of air in a pipe down an 
incline or vertical shaft, it would be necessary 
to multiply the top pressure by the ratio of 
pressures corresponding to the vertical depth 
to find the bottom static pressure; then deduct 
from this the frictional loss to get the true 
bottom pressure. The average of the top and 
bottom pressure now gives the mean pressure 
to use in the calculations. 

This proceeding may be an unnecessary re- 
finement for most practical purposes, yet the 


MAY, 


491 


influence of depth is very marked in its effect 
at great depths— at 3,000 ft. it represents an 
increase of 11% in pressure. We come now to 
a very important matter affecting the flow of air 
in a piping installation in practice, and that 
is, the resistances due to receivers, valves, 
bends, etc. These have a marked effect on the 
flow and on the resultant final pressure. 

Unfortunately, experiments to determine 
these losses for air and gases are practically 
non-existent, yet even approximate determina- 
tions will be better than neglect of these fac- 
tors or pure guess work. Fortunately, coef- 
ficients for various resistances have been ex- 
perimentally determined for the flow of water, 
and nearly all investigators are agreed as to 
the form of expression representing these 
losses. 

One way of dealing with these resistances 
is to allow a certain drop of pressure; but 
how much should be allowed? The objection 
to this loose method of treatment is obvious. 
Again, the question arises: Since fiow depends 
on the mean pressure, should the loss of pres- 
sure due to bends, etc., be deducted before 
making calculations on flow or after? It is 
also generally agreed that these losses of pres- 
sure vary directly as the square of the velocity 
of flow, and will, therefore, vary with the 
amount of air passing through the pipe. 

There is, however, a satisfactory way out 
of these difficulties, and that is to express 
these resistances in terms of equivalent lengths 
of pipe. As before indicated, it is generally 
assumed by authorities on pneumatics and 
hydrodynamics that the resistances are best 
expressed in terms of the velocity head, and 
therefore we will so use them in our formula. 

We commenced our investigations with the 
fundamental equation (1) where H is the re- 
sistance head and v2/2g is the velocity head. 

If we, therefore, put for our unit of resist- 
ance the equivalent of the velocity head, the 
term Z (L/D) = 1, the length of pipe which 
would lose in friction the energy of the velocity 
head would, therefore, be 

L = 
where d is diameter in inches. 

In Table I, the fourth column gives values of 
length of pipe in feet, giving our unit resist- 
ance, equivalent to the velocity head. 

Certain authorities on the flow of air and 
steam in pipes express resistances as above 
but assume that these resistances are equiva- 
lent to a length expressed in diameters of pipe. 
A constant coefficient of friction for all diame- 
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ters of pipes has evidently been taken for 
granted, but this is not true, and, therefore, 
the results must be wrong also. 

In putting forward probable values for the 
coefficient of resistance for various pipe fit- 
tings, etc., the author does so without full con- 
fidence, because of a lack of experimental data 
necessary to arrive at reliable results; still, 
there is some material available on which to 
build, so for want of fuller information the 
results may be accepted with some degree of 
approximation to the truth. 


ENTRANCE HEAD. 


The initial velocity has to be given at the 
expense of pressure energy equivalent to the 
velocity head. This loss is, therefore, in our 
measure, unity. There is a further loss due to 
the edges of a pipe causing contraction of the 
flow. In the case of water, with sharp edges of 
the orifice, this is equal to about four-tenths 
of the velocity head. With well-rounded edges 
or a conical mouthpiece this loss is almost 
negligible. Let us take the total factor at 1.5 
times the velocity head. 


AIR RECEIVER OR SUDDEN ENLARGE- 
MENT. 


When a fluid at a high velocity debouches 
into an enlargement, its velocity head is de- 
stroyed, and in again entering the outlet pipe 
the energy of entrance head is again required. 
If the change of cross-section be effected grad- 
ually with diverging and converging tubes, 
there is practically no loss. This refinement of 
design is, however, so seldom met with in 
practice that we can afford to neglect it. 

The loss in a receiver would, therefore, be 
on the above theoretical consideration equiva- 
lent to about 2.5 times the velocity head. 

The Gutermuth-Riedler experiments, how- 
ever, included some separate investigations on 
the losses in large receivers. The loss of pres- 
sure in these tanks was very considerable, the 
coefficient of resistance being about twenty 
mes the amount which would be given by the 
Method of calculation based on our theoretical 
investigation. 

Unwin calculates a factor of resistance due to 
these tanks in the form 


pr = f p v2 Eee caesarean eC LL? 
where pr = loss of pressure Ibs. per sq. in. 
p = absolute pressure of air lbs. per sq. 


mM. 


v = velocity in feet per second. 
f = factor of resistance. 
If we represent the coefficient of resistance 
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adopted in this paper by “k,” the ratio of the 
two factors will be 
Ks !( AT (12) 

Where g is the acceleration of gravity. 

R is constant for air 53.22. 

T is absolute temperature. 

Taking the average value of k as found 
(= 45.3) we deduce that the resistance effect 
of a receiver is— 

In an 8-in. pipe equivalent to 1,930 ft. of pipe. 
In a 10-in. pipe equivalent to 2,630 ft. of pipe. 
In a 12-in. pipe equivalent to 3,310 ft. of pipe. 


These results appeared to the author so in- 
explicable that he determined to avail himself 
of the earliest opportunity of finding out from 
actual experiment what the losses in a plain 
receiver (of the type common on the Rand) 
would be. 

A few experiments were, therefore, con- 
ducted at the Robinson Deep G. M. Co. on the 
night of December 3-4, 1907. 

The estimated resistances for the above re- 
ceiver, according to the author's data as given 
in the paper, would be: 


Entrance to Receiver. 


Resistance of Tete k = 2.0 
Resistance of gate valve....... k = 0.2 
Loss Of velocity head.......... k = 1.0 
%]]!!! eee ee ‘ 3.2 
Observed average, 3.41. 
Exit from Receiver. 
Entrance to Pipe.......... . . . k = 1.5 
2 elbows r/d = 0.8 G .48..... k = 0.96 
8 ft. of 7-in. Pipe 8/135.8..... = 0.22 
2.68 


Observed average, 2.32. 


These results agree so closely that they in- 
spire some measure of confidence in the co-ef- 
ficients given in Tables II. and III., and in the 
method of treatment of resistance due to pipe 
fittings as adopted in this paper. 

The above results are fairly concordant con- 
sidering the difficulty of reading small differ- 
ences of pressure where the mercury in the 
manometer responds to the pulsations of the 
air as delivered by the compressors. 

It seems evident from the above that the 
resistance measured by Riedler included more 
than the losses due to a simple receiver. 


TEES. 

As most tees and crosses have fairly sharp 
corners, the resistance may generally be taken 
as equivalent to an elbow of radius very 
slightly larger than the diameter of the pipe. 
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BENDS. 
The researches of Weisbach on the effect of 
bends give the following results: 


TABLE II.—Flow of Air in Pipes.—Resistance 
of Various Fittings.* 
(Unit of Resistance = Velocity Head.) 


Nature Coefficient 
of of 

Resistance. Resistance. 
Receiver . 666 4-Mors a ee 8 2.5 
Entrance head ...........ceceee 1.5 
Sharp eib, eee nes Bes 2.0 
Round elbow .........0.cceeees 1.0 
Easy bend 25-0 eecacesaacies shh eee 0.2 
Tee or eros ec ceee 2.0 
Globe valrvtee!”n ee cveee 4.0 
Angle altre 2. 5 
Gate , 0.2 
COCK seranti knie ⅛ »- 0.5 


*To obtain length of pipe giving resistance equivalent of 
fitting as above, multiply factor corresponding as above 
by equivalent length—Col. 4, Table I 


E. G.: Sharp elbow, 8-in. pipe—2.0 x 42.6 = 
85.2 ft. is equivalent resistance length. 


TABLE III.—Resistance of 90° Bends in 
Terms of Velocity Head. 


Resistance, Resistance, 
r/d. coefficient. r/d. coefficient. 
5 0.13 Jaci 1.1 26 
4 0.135 TOT 1.0 29 
3 14 DE 9 36 
2 15 N 8 48 
1.5 17 eared: -T -68 
1.4 18 oe 6 1.08 
1.3 19 pep 55 1.41 
1.2 22 ; 5 1.98 


(r = radius of bend; d = diameter of pipe.) 


VALVES AND COCKS. 


These are generally of such varying types 
that it is most difficult to give a value to their 
probable resistance. ö 

A globe valve full open has about the re- 
sistance of two sharp bends. 

The resistance of a gate value and cock full 
open are theoretically nil, but the gate valve 
certainly must interfere with the flow to some 
extent, and in a cock there is generally con- 
siderable contraction of area and rough and 
sharp edges. 

The coefficients of resistance as given in 
Table II. will probably give a loss of pressure 
somewhat in excess of the actual, but in de- 
signing a system of air power lines, especially 
for a rock drill or underground installation, it 
is best to be on the safe side, so that when the 
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work comes into operation the actual under- 
ground pressures may be a little more favor- 
able than the calculated results. Leakage 
losses must always occur to some extent, and 
it is impossible to construct a rational formula 
to allow for leakages and carelessness. For the 
above reason also the author has taken the 
mean temperature at a somewhat high figure, 
because this would also tend to give conserva- 
tive results. 

The resistance due to bends, etc., should 
never be entirely neglected in making a cal- 
culation, because it often may happen that 
these resistances are greater than that of the 
piping itself. Our treatment of the subject of 
these resistances may be open to objections, yet 
for want of further data it seems the best way 
of dealing with the problem. The author 
wishes to emphasize the above points. 

In order to make use of the formulas and 
tables in their application to rock-drill work, 
it is, of course, necessary to know what is the 
consumption of air by rock drills. The most 
convenient unit to use is again the lbs. weight 
of air per minute. The unit usually employed 
is cubic feet of free air per minute, but the 
conversion to the weight basis is simple. 
TABLE IV.—Air Requirements for a Rock 

0 Drill System. 

(One 3 in. drill requires 7 lbs. of air per 
minute average. For any other number of 
drills, multiply No. of drills by 7 and then by 
factor below to obtain average Ibs. of air re- 
quired per minute.) 


No. of Drills. Factor of Running 


Time. 
1 — 3 1.00 
3 — 5 95 
5 — 10 e 92 
10 — 15 .90 
15 — 30 85 
30 —100 80 
Over 100 75 


From data which the author has at his dis- 
posal, it may be assumed that a fair average 
for the air consumption of a modern 3 in. 
drill (the usual size met with on the Rand) 
would be about 7 Ibs. per minute of actual run- 
ning time. If the air consumption runs much 
above that it would be well to look for a fault 
in the drill. 

We must now consider the question of the 
effect of having a number of drills operating 
together and the effect of this on the average 
consumption of air per drill. 

After looking through such data as are avail- 
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able, and taking into consideration the factor 
of running time, the author suggests the basis 
of the Table IV., for estimating the probable 
air requirements. . 

In connection with rock drills, it is worth 
while to give passing attention to the amount 
of air used by sprays for laying the dust. 

For a sprayer having the air orifice 1-16th 
inch diameter, the air used would be about K 
Ib. per min. at 50 Ibs. pressure. 

It is thus seen that, although the amount of 
air used is appreciable, still it is not large, and 
would increase the average air consumption 
per drill by, say, about 4%. Since, however, 
the running time of the spray would be only 
about one-quarter of the time of the drilling 
operations, the amount of air used by the 
spray would represent about 1% increase in the 
air requirements per drill. 

To obtain the air consumption of under- 
ground pumps, winches, etc., probably the sim- 
plest method is to take the piston displacement 
in cubic feet per minute at average speed, and 
multiply. this by the density at the initial ab- 
solute pressure of the air entering the cylinder. 
This would give the pounds of air per minute 
required by pumps, etc., without cut-off, as, for 
instance, in direct-acting pumps, in which the 
air does displacement work only withouf ex- 
pansion. In the case of winches, rotative 
pumps, etc., working on a cut-off, the air con- 
sumption would be obtained by multiplying the 
result arrived at above by a fraction represent- 
ing the average cut-off. 

The density of air is given by the formula— 

w = P/RT 

= 144 p/[53.22 (460.7 + t) J.. . (13) 

Where t is the temperature in degrees F. 
and p is the absolute pressure in lbs. per sq. in. 

Another method of treating the subject is 
the following: Where air is not used expan- 
sively, there is developed in the air cylinder by 
each lb. of air per minute 

0.872 (pm! HF.... ssu roreska (14) 
or for each indicated HP. in the air cylinder 
there are required 

1.15 (ps/pe) Ibs. of air per minute...(15) 
where p. is the absolute pressure in Ibs. per 

sq. in. 
were pe is the gage pressure in Ibs. per sq. in. 

These formulas may be applied for finding 
the probable air consumption of small pumps, 
etc. If the air be used expansively there will 
be less air used per horse-power. 

For ordinary practice we may take the fig- 
ures of %-HP. per 1b. air, or 4/3 Ibs. air per 
I. HP., and then make allowance for friction 
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and losses by doubling the figures for small 
pumps and winches, to get the amount of air 
per useful horse-power in work done. 

It is not proposed to go into the question 
of large underground aid winders and rotative 
pumps, as such cases would merit full treat- 
ment in a separate paper. 

Having now given the data and explanations 
on which to base calculations on air pipes, 
there is one point to which attention should 
be called. 

After a series of calculations has been made 
and the sizes, etc., satisfactorily determined, 
the velocity of the air Bhould be calculated 
for any permanent and important pipes. This 
velocity should not be too high—not to ex- 
ceed, say, 50 ft. per second. 

For Our purposes we need not consider the 
transmission of air for very long distances, but 
we should put our initial maximum velocity at 
or under 50 ft. per second. 

Translating Unwin’s formula for the relation 
of initial velocity to terminal pressure into the 
units used in this paper, we have the follow- 
ing: : 
u=v[(gRTd/12 ZL) x (p,? —P,?)/P 2] (16) 

The initial velocity is, of course, also given 
by the formula— 

= V Pp. = Vp, + 5/2 pr. S res © oo) 

Where pa is mean pressure. 

If the mean velocity of flow in a pipe system 
which is being designed fall out high, it would 
be advisable to work out the initial velocity by 
either of the above formulas, and if the re- 
sult be higher than 50 ft. per second, to make 
the pipes larger. 

The necessity of keeping down the velocity 
of flow so that it may not be excessive may be 
expressed conveniently in the rough rule beiow, 
applicable in the design of pipe systems for 
initial pressures of 80—50 Ibs. per sq. in. gage. 

For pipes of various diameters the loss of 
pressure per 1,000 ft. length should not exceed 
the values given below: 


Size of pipe. Loss of pressure. 


18 ins. —14ins....... 1 1b. sq. in. 
E 122 55 
9 . 2 ©“ „% u 
8 E EE E EEE gig ae 
7 » — 6 ins ge: ae 
5 ee ee Te A VE Eo 
BM E Rises E E TE B m u 
4 FCC 6 sc „% u 
SU E peras e F 
J anys eau ET srta Gt Se Me 
2% — 2 ins Ree | PA ME e 
Smaller sissoo eera IG Se EO 
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The theoretical horse-power lost in friction 
of air in pipes is 
HP. = 0.872 W (D/Pm)......... (18) 
where pr is the pressure (lbs. per sq. in.) loss. 
Pa is absolute mean pressure of air in 
pipe. 
W. is Ibs. air per minute. 


It will thus be seen that the power lost for 
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a certain loss of pressure increases rapidly as 
the absolute mean pressure of the air de- 
creases; the higher the pressure, the less the 
loss. This point was proven in practice on the 
Popp air power system. For economical trans- 
mission of air power high pressures should, 
therefore, be maintained. Air power transmis- 
sion is thus analogous to electric power trans- 
mission. 


BIBLIOGRAPHY OF BOOKS AND ARTICLES 


ON HEATING, LIGHTING, AND POWER DEVELOPMENT BY MEANS OF 
DENATURED ALCOHOL 


Compiled by S. M. WOODWARD* 


In this bibliography only those references 
are given which it thought may be of value to 
investigators. The list given might be greatly 
extended by referring to less important articles. 
Heating and lighting apparatus have been in- 
cluded with alcohol engines because in most 
foreign expositions and publications they have 
been treated together. Most of the references 
have been personally examined, but some are 
included which have been obtained from engi- 
neering indexes and from other sources. Lack 
of time available for its composition has pre- 
vented the list from being complete, but it is 
hoped that about all of the more valuable 
sources of information have been included. 


Arachequesne, G. 

Lighting and Heating Apparatus at the 
Paris International Competition of 1902 of 
Motors and Apparatus Using Denatured Al- 
cohol. (Concours International de Moteurs 
et Appareils Utilisant l’Alcool Dénaturé. 1. 
Appareils d’Eclairage et de Chauffage). Mé- 
moires de la Société des Ingénieurs Civils de 
France, Paris, Année 1902, 2. Vol., No. 8, 
Aug., 1902, pp. 159-181, 16 figs. 7000 w. 

A description of the devices exhibited for utilizing 
alcohol in incandescent burners and in heatng ap- 
pliances. An abstract of this paper was printed in the 


Journal of Gas Lighting, London, Vol. 81, No. 2070, 
Jan. 13, 1903, pp. 102-104, 4 figs., 2,000 w. 


Bellet, Daniel. 
Industrial Alcohol in Spain. (L’Alcool In- 
dustriel en Espagne.) La Revue Technique, 
Paris, Tome 24, No. 19, Oct. 10, 1903, pp. 
679-682, 4000 w. 


An account of the international exposition of al- 
1 apparatus for its utilization, held at Madrid, 
in ‘ 


*Office of Experiment Stations, United States Depart- 
ment of Agriculture, Washington, D. C 


Boudouard, O. 


Alcohol as a Motive Power. Scientific 
American Supplement, New York, Vol. 56, 
No. 1457, Dec. 5, 1903, pp. 23342-23343, 
2000 w. 

A translation of a portion of an article in the 
Revue de Chimie Industrielle, Tome 13, No. 150, June, 
1902, pp. 68-176, entitled: ‘‘L’Alcool Dénaturé et ses 

. Applications,” by O. Boudouard. Discusses the re- 
sults previously obtained regarding the comparative 
consumption of alcohol and other liquid fuels in 
internal combustion engines in France and Germany. 

Brillié, Eugène. 

Use of Carburated Alcohol in a Brillié 
Motor. (L’Emploi de l'Alcool Carburé dans 
le Moteur Brillié.) Compte Rendus de Con- 
grès des Applications de l’Alcool Dénaturé, 
Paris, 1902, pp. 179-184, 3 figs., 1500 w. 

A description of the Brilli6é motor and carbureter 
and results of power measurements when running 
on alcohol compared with the power developed when 
running on gasoline. 

Chaveau. 

An Economic Study of the Comparative 
Value of Alcohol and Other Sources of 
Power. (Etude Comparative et Economique 
de l'Alcool et des Diverses Sources d' Ener- 
gie.) Comptes Rendus du Congrès de PALI- 
cool, Paris, 1903, pp. 28-37, 4000 w. 

Discusses the calorific power of different hydro- 


carbon alcohol mixtures, and the light, heat and 
power that may be obtalned from these mixtures. 


Chauveau, G. 

A Contribution to the Theory of Alcohol 
Engines. (Une Contribution à la Théorie du 
Moteur a Alcool.) Compte Rendus de Con- 
grès des Applications de l'Alcool Dénaturé, 
Paris, 1902, pp. 219-230, 3 tables, 4000 w. 

A discussion of tests of alcohol engines leading to 
the conclusion that alcohol is able to give a higher 
thermal efficiency than other liquid fuels because 
the presence of water maintains a cooler cycle than 
would otherwise obtain. s 

Coupan, G. 

The Vienna International Alcohol Exposi- 

tion. (L’Exposition Internationale des Al- 
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cools et des Industries de Fermentation & Dawson, Charles E. 


Vienne. Le Génie Civil, Paris, Tome 45, No. 
17, Aug. 27, 1904, pp. 275-278, 6 general 
views of exposition, 5000 w. 


This account describes the exposition held at 
Vienna in 1904. including the trials of automobiles 
using alcohol as fuel, and also rehearses the history 
of similar efforts in France. 


Collins, R. F. 


Alcohol for Automobiles. Automobile 
Magazine, New York, Vol. 4, No 4, April, 
1902, pp. 335-338, 1200 w. 


A discussion of the headway made in France and 
Germany in the use of alcohol as a fuel for motor 
vehicles. 


Coupan, G. 


Competition and Exhibition of Alcohol 
Motors and Apparatus: Motors, Automobiles 
and Boats. (Concours et Exposition de Mo- 
teurs et Appareils Utilisant l’Alcool Déna- 
turé: Moteurs, Automobiles et Bateaux.) Le 
Génie Civil, Paris, Tome 41, No. 8, June 21, 
1902, pp. 117-123, 5 tables, 2 half- tone gen- 
eral views. 5000 w. 


Description of the motors, automobiles, and boats 
using alcohol in the competition held at Paris, May, 
1902. A detailed account of the methods of conduct- 
ing the tests and the tabulated results. 


Coupan, G. 


Exposition of Motors and Apparatus for 
Using Denatured Alcohol. (Concours et Ex- 
position de Moteurs et Appareils Utilisant 
l’Alcool Dénaturé.) Le Génie Civil, Paris, 
Tome 40, No. 5, Nov. 30, 1901, pp. 69-73, 4 
half-tone general views, 3 tables, 2500 w. 


An account of the history, organization and execu- 
tion of the tests of stationary motors and automobiles 
at the Paris competition of November, 1901. The best 
results obtained by the prize winners are given. 


Covert, John C. 
The Paris Exhibition of Alcohol-Consum- . 


ing Apparatus. U. S. Consular Reports, Ad- 
vance Sheets, No. 1161, Oct. 14, 1901, 4 
pages, 1000 w. 

Announces the exhibition in Paris of inventions 
for the use of alcohol for illuminating and heating 
purposes, and gives notes from a French government 
report upon this subject. 


Cree, Joseph C. 


Exhibition of Alcohol Appliances at Lima. 
[Feb. 28-Mar. 31, 1903.] U. S. Monthly Con- 
sular Reports, Washington. Vol. 72, No. 274, 
July, 1903, pp. 341-343, 600 w. 


A brief description of the exhibits at the Lima 
Exposition, opened Feb. 28, 1903. 


The Use of Alcohol in Motors for Auto- 
mobiles. (L’Emploi de 1’Alcool dans les Mo- 
teurs d’Automobiles.) Le Génie Civil, Paris, 
Tome 39, No. 9, June 29, 1901, pp. 140-143, 
6 tables, 2500 w. 


A tabulated review of the performance of 30 differ- 
ent kinds of vehicles using alcohol in internal com- 
bustion motors. A description of the road trials with 
alcohol held in France up to that time, including a 
single test over 136 kilometers in 1899, a summary of 
the results of the trial October 28, 1900, Paris and 
Rouen, in which 39 vehicles finished the course of 
127 kilometers and the contest of April 7 and 8. 
1901. Paris and Rouhaix, 279 kilometers, in which 46 
contestants completed the trial. All the results of 
the latter contest are given in tabular form. 


The Alcohol Motor. The Gas Engine, Cin- 
cinnati, Vol. 8, No. 8, Aug., 1906, pp. 236- 
237, 1000 w. 

Gives the density, boiling point and latent heat 
of vaporization of different proportions of alcohol 
and water and discusses the best compression to be 
used in alcohol motors. 


Denayrouze, Louis. 


Progress in Alcohol Lighting. (Progrès 
Réalisés dans les Applications Industrielles 
de l’Alcool Eclairage.) Mémoires de la So- 
ciété des Ingénieurs Civils de France. Paris, 
Année, 1902, 2. Vol., No. 12, Dec. 1901, pp. 
971-975, 1500 w. 


A review of the great advance made in alcohol 
lighting in France in the preceding three years. The 
report is also discussed on pages 877 and 878. 


Denayrouze, Louis. 


Illumination by Alcohol. (L’Eclairage par 
VAlcool.) Mémoires de la Société des In- 
génieurs Civils de France, Paris, Année 
1899, 1. Vol., No. 6, June, 1899, pp. 1015- 
1025, 2500 w, with discussion on pp. 930- 
936. 


A paper before the society, describing tbe con- 
struction of carburated alcohol lamps for use in con- 
nection with incandescent mantles. 


Dhommeéc, Réné. 


Carbureters for Alcohol Motors. (Carbur- 
ateurs pour Moteurs à Alcool.) La Revue 
Technique, Paris, Tome 25, No. 15, Aug. 10, 
1904, pp. 816-817, 6 figs. 1200 w. 


Six different kinds of German alcohol carbureters 
are illustrated in such manner as to show their in- 
terior construction and operation. 


Diederichs, H. 


Some Notes on Gas Engines. Part V., Alco- 
hol as a Fuel, Sibley Journal of Engineering, 
Ithaca, N. Y., Vol. 18, No. 8, May, 1904, pp. 
340-347; also pp. 53-60 of the reprint of this 
article, published under the same title with 
separate pagination. 3000 w. 


Discusses use of alcohol engines in Germany; gives 
cost and efficiency of alcohol compared with other 
liquid fuels, and their relative advantages and dis- 
advantages. 


Diederichs, H. 


The Use of Alcohol as a Fuel for Gas En- 
gines. International Marine Engineering, 
New York, Vol. 11, No. 7, July, 1906; pp. 
264-270, 11 figs. 5000 w. 


This article treats of the fuel value and physical 
properties of alcohol, the details of the alcohol engive 
wherever they differ from the gasoline or crude oll 
engines, the efficiency and cost of the different liquid 
fuels and the results of the German tests of alcobol 
engines. 

Reprinted, with slight omissions, in Scientific 
American Supplement, New York, Vol. 62, No. 15906. 
Aug. 4, 1906, pp. 25,568-25,571. 

Reprinted in abstract in Machinery, New York, 
Aug., 1906, pp. 644-647. 


Dieudonné, Emile. 


Alcohol and Gasoline for Automobiles. 
(L’Alcool, l’Essence de Pétrole et l’Autumo- 
bilism.) La Revue Technique, Paris, Tome 
22, No. 8, April 25, 1901, pp. 172-174. 2500 
W. 


A discussion of the relative calorific powers of 
the various liquid fuels with regard to their use ip 
the internal combustion motors of automobiles. 
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Dupays, Henri. 


Mechanical and Commercial Aspects of the 
Alcohol Motor. Engineering Magazine, New 
York, Vol. 26, No. 5, Feb. 1904, pp. 682- 
693, 8 figs, 2800 w. 

A description of the alcohol engines tried in 


France. The article is based chiefly upon Ringel- 
mann’s Paris tests. 


Fehrmann, Karl. 


Alcohol Fuel for Explosion Engines. Me- 
chanical Engineer, London, Vol. 17, No. 440, 
June 30, 1906, pp. 914-918, 10 figs. 4500 w. 


Also in The Horseless Age, New York, Vol. 17, No. 
23, June 6. 1806, pages, 872-876. figs. 10. 

An abstract translation of a paper read before the 
German -Automobile Technical Association reporting 
investigations and results showing slight prospects 
of alcohol supplanting gasoline. 


Fehrmann, Karl. 


Spirit Motors. (Les Moteurs à Alcool.) Die 
Spiritus Motoren. Ergänzungs-Heft zum 
Katalog der Ausstellung für Gärungsgewerbe 
zu Berlin, May 29-June 7, 1903. Berlin, P. 
Parey, 1903. 

English version pp. 113-120, French version, pp. 
51-65 of French-English edition. German version pp. 
57-64 of German edition. 


Gerdes. 


Lighting by Acetylene and Alcohol Incan- 
descent Lamps. (Neueres Ueber Acetylen 
und Spiritus-Glühlicht Beleuchtung.) Glas- 
er’s Annalen für Gewerbe und Bauwesen, 
Berlin, Bd. 42, No. 496. Feb. 15, 1898, pp. 
61-64, 3000 w. 

A paper b'fore the Verein Deutscher Maschinen- 
Ingenieure, comparing the light obtained from acety- 
lene with that from alcohol incandescent lamps, with 
discussion, 


Great Britain.— Treasury: — Industrial Alcohol 


Committee. 


Minutes of Evidence Taken Before the 
Departmental Committee on Industrial Alco- 
hol, with Appendices. Presented to Both 
Houses of Parliament. London: Wyman & 
Sons, 1905, 284 pages. 


A complete report of the extensive hearings held 
by the committee. Most of the evidence taken relates 
to various chemical industries, and very little of it re- 
fers to the consumption of alcohol by burning. Ap- 
pendices give the fiscal regulations relating to spirits 
and the legulatons concerning the use of industrial 
alcohol in the United Kingdom, Germany, France, 
Switzerland, Austro-Hungary, Russia, Holland, United 
States and Belgium. 


Great Britain.—Treasury :—Industrial Alcohol 


Committee. 


Report of the Departmental Committee 01 
Industrial Alcohol. Presented to Both Houses 
of Parliament. London: Wyman & Sons, 
1905, 27 pages. 

Gives the conclusions found as to existing condi- 
tions and recommendations as to needcd changes in 
the law relating to industrial alcohol. It also con- 


tains a very complete report of a sub-committee on 
the situation in Germany. 


Grimshaw, Robert. 


Alcohol for Industrial Purposes. Machin- 
ery, New York, May, 1903, 3 figs. 2000 w 
Dsscribes exhibits at exposition of 1903 of aleohol 


motors, heating and lighting apparatus. Discusses wide 
use of such apparatus in Germany and describes and 


illustrates by three sections the Brillié motor and 
carbureter. Quotes the tests of E. Meyer on three 
Marienfeld motors, 


Guérin, H. 


Lighting and Heating Apparatus at the 
Exposition of Motors and Appliances for 
Using Denatured Alcohol. (Concours et Ex- 
position de Moteurs et Appareils Utilisant 
Alcool Dénaturé: Eclairage et Chauffage.) 
Serial in Le Génie Civil, Paris, Tome 40. 
First article, No. 6, Dec. 7, 1901, pp. 88-92, 
9 figures of lamps, 1 table of calorific pow- 
ers. 4000 w. 

Discusses different methods of denaturing, chem- 
ical and physical properties of alcohols and other 
illuminants, and describes and illustrates, and gives 
efficiencies of different types of lamps exhibited at 
Pars alcohol exhbibiton of Nov. 1901. 

Concluding article, No. 7, Dec. 14, 1901, pp. 104-106, 
11 figures of heating apparatus, 2000 w. Describes 
the various types of alcohol heating apparatus ex- 
hibited. 


Guérin, H. 


The International Competition of Alcohol 
Motors and Apparatus: Lighting and Heat- 
ing Apparatus. (Concours International des 
Moteurs et Appareils Utilisant Alcool Dé- 
naturé: Eclairage et Chauffage.) Le Génie 
Civil, Paris, Tome 41, No. 7, June 14, 1902, 
pp. 103-106, 10 figs. 2400 w. 


An illustrated description of alcohol lamps and 
heaters exhibited at the Paris exposition of May, 1902. 


Güldner, Hugo, and Luedecke. 


Alcohol for Running Engines (Spiritus 
zum Betriebe von Motoren.) Zeitschrift des 
Vereines der Deutscher Ingenieure, Bd. 46, 
No. 11, March 15, 1902, pp. 403-404, 700 w. 


A discussion of the cost of running engines on 
alcohol fuel. The fuel consumption results of the 
French tests of Nov. 1901 are quoted in tabular form. 

Also in No. 17, April 26, 1902, pp. 623-624. 2000 
W. A discussion of fuel consumption, etficiency and 
fuel cos‘ of aleohol as compared with other liquid 
fuels. The discussion is in the form of letters from 
Wildner and from Luedecke to the editor of the 
Zeitschrift. 


Haenssgen, Oswald H. 


The Alcohol Motor. The Gas Engine, Cin- 
cinnati, Serial [Part] I, Vol. 4, No. 9, Sept. 
1902, pp. 276-278, 1200 w. Part II., No. 10, 
Oct. 1902, pp.307-310, 1600 w. Part III., No. 
11, Nov. 1902, pp. 340-349, 7 figs, 2500 w. 


Discusses the economic factors affecting the devel- 
opment of the use of alcohol engines in Europe, 
considers the differences between alcohol and gasoline 
engines, describes and compares various types of 
Vaporizers, and gives results of tests of alcohol en- 
ginea, 

The articles are republished, with some alterations, 
in The Gas Engine. Vol. 8, No. 9. Sept., pp. 270-274, 
and No. 10, Oct., 1906. pp. 302-309. 


Krarup, Marius C. 


The Status of Alcohol as a Power Source. 
Iron Age, New York, Vol. 70, No. 2, July 
10, 1902, pp. 4-6, 3300 w. 


Discusses the trials of alcohol motors in France 
and Germany. 


Krarup, Marius C. 


Scientific Tests of Alcohol Motors. Iron 
Age, New York, Vol. 70, No. 4, July 24, 
1902, pp. 4-6, 3300 w. 

A discussion of the 1902 tests in France, including 
the necessity of guarding against corrosion, and 


treiting of the defective combustion of all explosion 
motors, 
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Krarup, Marius C. 


Carbureted Alcohol versus Pure Gasoline 
in Automobiles. Iron Age, New York, Vol. 
70, No. 9, Aug. 28, 1902, pp. 18-19, 3 tables, 
2000 w. 


A comparison between results obtained with car- 
bureted alcohol in France, and with gasoline in the 
United States. 


Krarup, Marius C. 


Tax-free Alcohol for Industrial Purposes. 
American Machinist, New York, Vol. 27, No 
52, Dec. 29, 1904, pp. 1737-1741, 5000 w. 


Summarizes previous articles by the author in 
the same volume, and discusses the probable de- 
velopment of the use of denatured alcohol in America 
in view of its fitness for industrial purposes, of the 
cost of production, and of the political support given 
to the revision of internal revenue laws. 


Krarup, Marius C. 


Alcohol for Motors. American Machinist, 
New York. Serial [Part] I., Vol. 27, No. 41, 
Oct. 13, 1904, pp. 1362-1364, 2500 w. 


This article discusses the causes that led to the 
use of alcohol in Europe, its merits as a fuel and its 
importance to engine builders. 

Part II., No. 42, Oct. 20, 1904. pp. 1401-1403. 1 
table, 3000 w. Gives a list of sources of information 
in regard to.the technical status of alcohol for motor 
use, different kinds of alcohol used for various pur- 
poe in different countries, and their relative calorific 
values. 

Part III., No. 43, Oct. 27, 1904, pp. 1428-1430, 3 
tables, 3000 w. Compares alcohol with gasoline as 
source of motive power from point of view of effi- 
ciency and economy, and gives results of tests made 
with different engines, 

Part IV., No. 45, Nov. 10, 1904, pp. 1494-1496, 3 
figs., 3500 w. Continues discussion begun in Part 


III., with comments on progress made in development 


of engines especially fitted for the use of alcohol. 


Leplae. ; 


Results of Tests of Alcohol Motors in Ger- 
many. Scientific American Supplement, New 
York, Vol. 55, No 1425, pp. 22840-22841, 
April 25, 1903, 2000 w. 

A translation from the Bulletin de l'Association 


des Anciens Elèves de l'Ecole Supérieur de Brasserie 
de Louvain. 


Lindet, L. 


Report on the Lighting and Heating Ap- 
paratus Entered in the Alcohol Competition 
of Octoberand November at Paris,1901. (Con- 
cours Général de Moteurs et Appareils Utili- 
sant l’Alcool Dénaturé. Rapport du Jury de 
la Deuxiéme Section. Appareils d’Eclairage 
et de Chauffage.) Annales du Ministére de 
l’Agriculture, Paris, 21 année, No. 1, April, 
1902, pp. 137-163, 18 figs, 5 tables, 6000 w. 

This is the official report of the French competi- 
tion of 1901, describing and illustrating the appara- 
tus, and giving the results of the measurements of 
lighting power, consumption, ete. For report of the 
first section, motors and automobiles, see Ringel- 
mann, Maximilien; for report of the committee on 
liquid fuels, see Sorel, Ernest. 

Lindet, L. 

Lighting and Heating with Alcohol at the 
Paris Competition, 1901. (L’Eclairage et le 
Chauffage par l'Alcool au Concours de 1901.) 
Bulletin de la Société d’Encouragement, pour 
l’Industrie Nationale, 101 Année, Tome 102, 
Feb., 1902, pp. 148-177, 18 figs, 8000 w. 

A comprehensive illustrated paper describing and 
illustrating the different forms of lighting and heat- 


ing apparatus tested, and giving the consumption 
under test. 


This article {s also printed under the same title 
in condensed form in Revue Générale des Sciences, 
Paris, 13 Année, No. 6 March 30, 1902, pp. 284-290, 
5 tables, 3000 w. 

In Le Génie Civil, Paris, Tome 40, No. 21, March 
22, 1902, pp. 350-352, is given a résumé of this lec- 
ture in 1600 w. and 4 tables. 


Lindet, L. 


Lighting and Heating with Alcohol at the 
International Paris Competition of 1902. 
(L’Eclairage et le Chauffage par Alcool au 
Concours International de 1902.) Bulletin 
de la Société d’Encouragement pour l'Indus- 
trie Nationale, Paris, 101 Année, Tome 103, 
Aug., 1902, pp. 167-200, 16 figs, 10,000 w. 


This article describes and illustrates both lighting 
and heating apparatus, gives tables and diagrams, 
showing consumption of alcohol under test, dealing 
especially with lamps provided with incandescent 
mantles for lighting. 

An article entitled ‘Consommation des Appareils 
d’Eclairage et de Chauffage à 1'Alcool,’’ published in 
Le Génie Civil, Paris, Tome 42, No. „ Mar. 14, 
1903, page 317, 800 w., gives a résumé of the above 
article, stating the general conclusions obtained. There 
is also given a diagram by M. Laporte, illustrating tbe 
improvement in efficiency of alcohol lamps since 189. 


Longridge, C. C. 


French Tests of Alcohol Motors. The En- 
gineer, London, Vol. 96, No. 2482, July 24, 
1903, pp. 85-86, 2 tables, 1 diagram, 1500 w. 

A table of the results of the tests is given, and 
conclusions are drawn as to the advantages of slow 
speed, long stroke and high compression on fuel con- 


sumption and the disadvantage of governing by means 
of throttled admission. 


Longridge, C. C. 


French Research on Alcohol Motors. The 
Engineer, London, Vol. 95, No. 2475, June 
5, 1903, pp. 576-577, 1700 w. 


Discusses Sorel’s report on the phenomena of com- 
bustion in stationary alcohol motors, considering the 
fuel used, effect of the fuel on the motor, analyses 
of the exhaust, quantity of air required for combus- 
tion, mixing of alcohol with other hydrocarbon fuels. 
Reference to the report discussed is given in this 
bibliography under Sorel, Ernest. 


Longridge, C. C. 


Alcohol Carbureters. The Engineer, Lon- 
don, Vol. 96, No. 2487, Aug. 28, 1903, p. 
206, 1500 w. 


A summary of French paper by Périssé and de la 
Valette. Classifies the French carbureters according 
to the means used for spraying the fuel and for fur- 
nishing the heat necessary for vaporization. 


Longridge, C. C. 


Theory of the Alcohol Motor. The Engi- 
neer, London, Vol. 96, No. 2484, Aug. 7, 
1903, p. 143, 2000 w. 

A discussion of the beneficial effect to be expected 


from the combination of a high initial compression, 
with a cool expansion due to the presence of water. 


Longridge, C. C. 


Phenomena of Alcohol Combustion. The 
Engineer, London, Vol. 96, No. 2492, Oct. 2, 
1903, p. 324, 3 tables, 1 fig., 1700 w. 


Describes a series of experiments bearing upon 
the chemical theory that the decomposition of the 
fuel improved the combustion and efficiency. Pro- 
poses the use of apparatus between the carbureter 
and engine cylinder to produce dissociation of the 
alcohol with formation of aldehyde to give more per- 
fect combustion of the alcohol fuel. 
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Luedecke, and Güldner, H. 


See Guldner, Hugo. 


Marchis, Lucien René André Edmond. 


Textbook on Motors, Automobiles, and the 
Industrial Applications of Alcohol to Heat- 
ing, Lighting, and Motor Power. (Lecons 
sur les Moteurs d’Automobiles et les Appli- 
cations Industrielles de l’Alcool au Chauf- 
fage, a l’Eclairage et à la Force Motrice.) 
Quarto, 570 pages, 200 text figures. Vve. Ch. 
Dunod, Paris, 1903. 


This book contains a chapter on the physical and 
chemical properties of alcohol, one on alcohol motors 
and carbureters, and an appendix on lighting by 
alcohol. The French results of 1902 are included. 


Mason, Frank H. 


The Manufacture and Technical Uses of 
Alcohol in Germany. U. S. Monthly Consular 
Reports, Washington, Vol. 79, No. 260, May, 
1902, pp. 78-87, 7 figs., 2000 w. 


A brief discussion of the exposition of alcohol ap- 
paratus held at Berlin, February 8-16, 1902. It in- 
cludes a brief illustrated description of heating and 
lighting apparatus, and alcohol engines and statistics 
relating to the consumption of industrial alcohol in 
Germany. 


Meyer, Eugen. 


Tests of Portable Alcohol Engines in 1902. 
(Die Hauptpriifung von Spirituslokomobilen 
1902.) Arbeiten der Deutschen Landwirt- 
schafts-Gesellschaft, Heft 78, Berlin, 1903, 
pp. 55, 35 figs, 11 tables. 


This is the official report of the tests conducted 
on 10 different German alcohol engines at the estab- 
lishment of the German Distillers’ Assoclation. This 
is the most important series of tests carried out in 
Germany on alcohol engines. The engines are de- 
scribed and illustrated and the results given in detail. 

The results of these tests are reprinted with addi- 
tional technical details and reproductions of indicator 
cards in Zeitschrift des Vereines der Deutscher Inge- 
nieure, Bd. 47, No. 15, April 11, pp. 513-519: No. 
17, April 25, pp. 600-606; No. 18. May 2, pp. 632-639; 
No. 19, May 9, 1908, pp. 669-673. This includes re- 
sults of tests of a Diesel motor. 


Mohr, D. 


Results of Tests of Alcohol Lamps. (Die 
Ergebnisse der Hauptprüfung der Spiritus- 
lampen im Preisbewerb der Deutschen Land- 
wirtschafts-Gesellschaft. ) Zeitschrift für 
Spiritusindustrie, Berlin, 28 Jahrg., No. 23, 
June 8, pp. 227-229, and No. 24, June 15, 
1905, pp. 235-236, 11-tables, 3000 w. 


This is the report of the results of a competitive 
test of lamps, in which 11 different lamps submitted 
by 9 different manufacturers were investigated. The 
tables show for each lamp the candle power, the fuel 
consumption per hour, and the fuel consumption per 
candlepower hour, 


Müller, W. A. Th. 


Comparative Tests of Benzine and Alcohol 
in an Explosion Engine. (Vergleichende 
Versuche an einem Explosionsmotor mit 
Benzin und mit Spiritusbetrieb.) Zeitschrift 
des Vereines des Deutscher Ingenieure, Ber- 
lin, Bd. 47, No. 2, Jan. 10, 1903, pp. 59-62, 
5 figs, 3000 w. 

Results of consumption tests on the same engine 
using both benzine and alcohol at a series of different 
initial compressions. 


Neuberg, Ernest. 


The Alcohol Motor. Auto Motor and 
Horseless Vehicle Journal, London, Vol. 6, 
No. 5 (No. 65), Feb., 1902, pp. 194-196, 2 
tables, 1700 w. 

An account of the experiments in connection with 
the competition for alcohol motors, organized by the 
Mitteleuropäischer Motorwagen-Verein, and carried 


out in the gas engine laboratory of the Technical 
High School of Berlin, 


Olchmann, A. 


Alcohol Traction Engines for Agricultural 
Operations. A Report of Tests Made Under 
the Direction of the Implement Section of 
the German Agricultural Society. (Spiritus- 
kraftwagen für den landwirtschaftlichen Be- 
trieb. Prüfungsbericht auf Veranlassung 
der Deutschen Landwirtschafts-Gesellschaft 
Gerate-Abteilung.) Arbeiten der Deutschen 
Landwirtschaft-Gesellschaft, Heft 86, Berlin, 
1903, 84 pp, 86 figs. 

A detailed description of the design, appearance, 


use and operation of numerous types of traction and 
portable alcohol engines developed in Germany. 


Ormondy, W. R. 


Alcohol as a Fuel for Motor Cars. Autocar, 
Coventry, Eng., Jan. 14, 1905, 2300 w. 
An interview with Dr. Ormondy discussing why 


alcohol is not more generally used, its advantages, the 
working of the alcohol engine, etc. 


Ormondy, W. R. 


Alcohol as a Motive Power. The Engineer, 
London, Vol. 97, No. 2520, April 15, 1904, 
p. 399, 3000 w. 

An abstract of a paper before the Automobile 
Club, Mar. 24, 1904. Discusses advantages and dis- 


advantages of alcohol, and reviews history of develop- 
ment in France and Germany. 


Ormondy, W. R. 


Alcohol as a Fuel for Motors. A paper 
before the Western Section of the Scottish 
Automobile Club. Automobile, New York, 
1200 w. Vol. 12, No. 24, June 15, p. 719; 
No. 25, June 22, 1905, pp. 746-747. Re- 
printed, omitting the discussion, in The Gas 
Engine, Cincinnati, Vol. 7, No. 7, July, pp. 
218-219; No. 8, Aug. 1905, p. 260. 

This article discusses the heat required to vaporize 


alcohol, the range of its explosibility, its boiling point, 
and the advantage of alcohol as a fuel. 


Ormondy, W. R. 


Alcohol as a Motive Power. Motor Car 
Journal, Apr. 2, 1904, 5000 w. 
Arguments showing alcohol to be a suitable motor 


fuel, and in some respects the most suitable fuel, and 
giving proofs of its practical possibilities. 


Périssé, Lucien. 


Alcohol for Power. Mémoires de la Société 
des Ingénieurs Civils de France, Paris, 1899 
Année, 2. Vol., No. 6, June, 1899, p. 932, 
1500 w. 

A summary and discussion of a paper before the 


society detailing the progress made in adapting alco- 
hol to use in internal combustion motors. 


Périssé, Lucien. 


The Alcohol Motor. Scientific American 
Supplement, New York, Vol. 52, No. 1356, 
Dec. 28, 1901, p. 21,738, 800 w. 
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A brief discussion of best consumption results ob- 
tained in European countries up to the date of the 
article. A translation of an article entitled ‘‘L’Alcool 
Moteur.“ La Nature, Paris, 29 Année, 2. 
1486, Nov. 16, 1901. pp. 386-387. 


Périssé, Lucien. 


Alcohol Motors. (Les Moteurs à Alcool.) 
Mémoires et Compte Rendu des Travaux de 
la Société des Ingénieurs Civils de France, 
Paris, Année 1901, 2. Vol., No. 7, July, 1901, 
pp. 25-95, 14 figs., 11 tables, 15,000 w. 


An exhaustive study of the construction and opera- 
tion of internal ‘combustion motors using alcohol as 
fuel, under the following headings: Importance of 
alcohol as a national product; Physical and chemical 
properties of alcohols, pure, denatured, and car— 
bureted; Statistics of, and laws and taxes affecting 
alcohol; Descriptions of carbureters and motors: Tests 
of stationary alcohol motors and autombiles, efficien- 
cies and costs. A history of all the investigations that 
had been made on alcohol motors up to that time is 
given. The following carbureters are described, and 
most of them illustrated: Pétréano, Martha, Le Blon, 
Longuemare, Delahaye, Richard, Société Marienfeld, 
Koerting, Dion-Bouton, Duplex, Gobron-Brillié. The 
results of all tests previously made in Germany and 
France are given and compared. 


Périssé, Lucien. 

Carbureters. (Les Carburateurs.) 12mo, 
173 pages, 16 figs. (Encyclopédie Scientifi- 
que des Aide-mémoire.) Gauthier-Villars, 
Paris, 1904. 


Contains one chapter devoted to carbureters guit- 
able for use with alcohol. 
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Pér.ssé, Lucien. 


A Comparative Technical Study of Dena- 
tured Alcohols. (Etude Technique Compara- 
tives des Alcools Dénaturé, Vienne, 1904.) 
Mémoires de la Société des Ingénieurs Civils 
de France, Paris, année 1905, 1. Vol., No. 2, 
Feb., 1905, pp. 291-321, 3 figs., 10,000 w. 

Describes the methods of testing, and gives the 
results obtained at the Vienna exposition in power of 
internal- combustion engines using denatured alcohol 
as fuel, using alcohol from France, Germany, Austria, 
Russia and Switzerland denatured according to the 
practice in the different countries. 


Périssé, L. and H. de la Vallette. 


Alcohol Carbureters. (Les Carburateurs & 
Alcool.) Compte Rendus du Congrés des Ap- 
plications de l'Alcool Dénaturé, Paris, 1902, 
pp. 166-177, 14 figs, 3500 w. 

A discussion of the conditions to be met by success- 
ful alcohol carbureters, and descriptions and illustra- 


tions showing how these conditions are complied with 
in actual carbureters. 


Périssé, Raymond. 


International Alcohol Exposition of Light- 
ing and Heating Apparatus. Scientific Amer- 
ican Supplement, Vol. 54, No. 1399, pp. 22- 
421, Oct. 25, 1902, 4 figs., 1500 w. 

A description of the exhibits at the Paris exhibition 
of May. 1902. A translation of an article entitled: 
Concours International de l' Alcool. Eclalrage et 


Chauffage.” La Nature, Paris, 30 année, 2. sem., No. 
1520, July 12, 1902, pp. S3-S86, 5 figs. 


(To be concluded.) 


INVESTIGATIONS ON RADIUM 


During the past year speculation as to the 
ultimate nature of radium and its congeners 
has continued, but perhaps rather more lan- 
guidly than before. Madame Curie, using ra- 
dium chloride containing not more than 0.1% 
of barium chloride, has found the value 226.45 
for the atomic weight of radium, taking 107.93 
and 35.45 as the atomic weight of silver and 
chlorine respectively. The metal radium itself 
is still unknown. Lord Kelvin, in an endeavor 
to explain the cause of the radio-activity of ra- 
dium, leans to the view that the energy re- 
quired for the loading of the radium atom, 
by virtue of which its most characteristic prop- 
erties exist, is acquired by a cooling of the 
atom in the course of its activity, and a conse- 
quent transference of heat from external 
sources to itself. Accepting this, it would ap- 
pear that disappearance of activity will not 
occur until the atom has lost its power of ab- 
sorbing external energy, that is, until it is 
disintegrated. The amount and distribution of 
radium in the earth’s crust continue to occupy 
physicists and geologists, whose arguments are 
inconclusive because of their poverty in ex- 
perimental basis. Prof. Joly suggests that the 


source of radium is external to the earth, and 
that the radium is picked up by the globe in 
its passage through space, and adds, with can- 
dor, that this view is arrived at by a process of 
exclusion. The properties and fate of the emana- 
tion have been the subject of remarkable re- 
searches by Sir William Ramsay. The emana- 
tion decomposes water, and the evolved gases 
contain more than their normal proportion of 
hydrogen; the reason for this excess is obscure. 
The emanation obeys Boyle’s law. According 
to previous investigation the emanation per se 
changes into helium; now ıt is found that 
its ultimate products depend on the nature of 
the material with which it is in contact, for 
with water it gives helium, and with copper 
nitrate yields argon and a trace of lithium and 
probably sodium. The hypothesis is put for- 
ward that the products of degradation depend 
on the molecular size and complexity of the 
companions of the down-going individual. 
When the small quantity of material avail- 
able for the experiments on which these spec- 
ulations depend is considered, one is at a loss 
whether to admire more the skill of the chem- 
ist or his courage.— The Engineer.“ London. 
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THE STERILIZATION OF DRINKING WATER 
BY HEAT - 


CONDENSED FROM 


There is great need for some apparatus or 
method which will furnish pure drinking 
water at low cost in localities where the exist- 
ing water supply is impure, and where the in- 
Stallation of purification plants on a large 
scale is not practicable. 

Engineers and sanitarians have long had 

their attention concentrated on the supply of 
pure water to the dwellers in towns and cities. 
But a great proportion of the population does 
not live in cities. With all the amazing growth 
of our great cities, fully half the people of the 
United States still live under rural conditions. 
The prevalence of typhoid and other water- 
borne diseases among these isolated dwellers 
in the country is very great; and in many sec- 
tions it is almost impossible to obtain pure 
potable water for drinking. And while we 
look forward to the time when every large 
city shall have its filtration plant, that time is 
still far distant; and meanwhile there is a 
great need among city dwellers for absolutely 
pure drinking water. : 
These are the conditions in the temperate 
zone; but when we turn to the tropics we find 
conditions even more serious. Recent investi- 
gations have shown the principal tropical dis- 
eases to be chiefly transmitted by impure 
water and by mosquitos. If the American or 
Englishman living in the tropics will drink 
‘sterilized water and protect himself from mos- 
quitos, he can live in the tropics almost as 
safely as at home. 

There are readily available numerous ways 
of securing a perfectly safe drinking water 
for any person or group of persons to whom a 
city-flltered water supply is not accessible. 
But under a wide range of conditions, which 
need not be reviewed here, it often happens 
that the most practicable, and, at the same 
time, the surest means of making drinking 
water safe, is by the application of heat. Ster- 
4dlity can be secured by distillation or by long- 
continued boiling, repeated at intervals of sev- 
eral days. But for the destruction of the 
disease germs common to water, absolute ster- 
ility is not required. After having been either 
-distilled or boiled for any considerable period 
water has an objectionable, flat, insipid taste, 
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because the gases normally contained in the 
water are driven off by the heat. Either boiled 
or distilled water must be cooled before it can 
be used. While boiled or distilled water may 
be aerated to improve its taste, it is difficult 
to do this on a small scale, and there is risk 
that the process may contaminate the water 
with germs. 

There is, however, one method of treating 
water which is free from these objections. 
That is the application of heat to water in a 


_ Stability eb Level | 
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FIG. 1. FORBES WATER-STERILIZING SYSTEM, 
SIMPLIFIED DIAGRAM SHOWING PRINCIPLE 
OF OPERATION. 


closed receptacle, so that the contained gas 
will not be driven off, and with apparatus so 
arranged that the stream of water leaving shall 
impart its heat to that entering, thus enabling 
the process to be carried on with only a small 
amount of heat. In such an apparatus the 
pure water delivered should retain its original 
gases and consequent agreeable taste, and it 
should be at a temperature not far above that 
at which it entered. While such water is not 
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absolutely sterile it is common to speak of the 
plant producing it as sterilizing apparatus. 

The problem of producing water sterilizing 
apparatus designed on these principles was 
taken up some eight years ago by the Forbes 
Co., of Philadelphia, and after a long period 
of experimenting it is now placing on the 
market an extensive line of water sterilizers 
which deserve the attention of engineers and 
sanitarians. 

The Forbes apparatus is so designed as to 
keep the water at the boiling-point only for a 
second or two; hence the flat taste of ordinary 


FIG. 2. FORBES STERILIZER, TYPE AI-G, GAS- 
OPERATED. FOR RESIDENTIAL OR SIMILAR 
USE. CAPACITY 12 GALLONS PER HOUR. 


boiled water is not noticeable in the product. 
A very simple heat exchange” allows the out- 
going water to give up its heat, by conduction, 
to the incoming water; additional cooling de- 
vices are unnecessary, and, as previously out- 
lined, the cost of operation of the apparatus 
is greatly reduced. 

The sketch reproduced in Fig. 1 illustrates 
the operation of the system. While the vari- 
ous sizes of equipment made by the company 
differ in numerous details, the essential prin- 
ciples of operation are the same. This sketch 
shows the simplest possible application of the 
principle: An inverted bottle is the source of 
supply; the water runs from the bottle into 
the cup below, and down the pipe into the bot- 
tom of one compartment of the “heat ex- 
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change, which it fills. When this compart- 
ment is filled the water runs into the heater 
and part way up the vertical pipe above it; 
when it reaches the level of the mouth of the 
supply bottle it stops rising. 

If, now, the gas burner be lighted, the water 
in the heater will boil, rise in the vertical 
pipe, and flow over into the pan at the top. 
This boiling lasts but a moment, after which 
the water at once flows away from the heated 
surface. It will be noted that no water can 
pass into the pan at the top which has not 
been brought to the bolling-point. 

The boiling over of the heated water lowers 
the level of the water in that portion of the 
system, and allows more to flow from the 
supply bottle. The sterilized water flows from 
the pan at the top into the other compartment 
of the heat exchange, where it gives up its 
heat through the thin metallic diaphragm to 
the incoming water. When the sterile-water 
side of the exchange is filled the vertical out- 
let pipe leaving it at the bottom is also filled 
and the water flows into a receptacle provided 
for the purpose. The vent at the top of the 
discharge pipe is to prevent siphonic action. 

By the exchange of heat, the water deliv- 
ered at the discharge pipe is nearly as cold as 
that which is supplied to the apparatus (ac- 
tually but 5° warmer in practice), while that 
which flows into the heater from the upper 
is used in practice for controlling the water 
portion of the supply side is nearly at the 
boiling-point when it reaches the heater. 
This, therefore, reduces the amount of heat 
necessary for operation to trifling proportions. 

Instead of the inverted bottle and aero- 
static feed, the well-knewn float-valve method 
level. It may be placed either at the point of 
supply or within the apparatus itself. 

In practical apparatus the water may be 
raised to the boiling-point by any one of the 
following agents: Live or exhaust steam in a 
coil, at a pressure as low as 1 Ib., if necessary; 
artificial or natural gas, buened in.a Bunsen 
flame: kerosene, alcohol, electricity, or a wood 
or coal fire. 

When it is desired to subject the liquid 
treated to a lower degree of heat than the 
atmospheric boiling-point, the apparatus is s0 
constructed that the expansion of a column of 
liquid under heat will permit the passage of a 
portion over the weir“ at the top. On the 
other hand, when a temperature higher than 
the atmospheric boiling-point is desired for 
treating any liquid, the apparatus may be en- 
closed and operated under a pressure corre- 
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sponding to the heat desired. Thus any pre- 
determined degree of heat may be used in 
treating liquids. 

Two general, distinctive types have been 
developed: (1) The diaphragm apparatus; 
(2) the tubular apparatus. The various minor 
modifications of these two general types pro- 
vide apparatus for any capacity and means of 
operating, under all possible conditions. 

The tubular apparatus is of a much more 
substantial character than the diaphragm 
types, and is intended for severe service sus- 
tained for long periods. This type is built 
for capacities of 50, 150, 250 and 500 gals. 
per hr., and is steam-operated. 

As to principle of operation this type fol- 
lows Fig. 1. From the level-regulating cham- 
ber the water is carried to the bottom of the 
heat exchange, where it enters above a tube 
sheet and fills the shell surrounding the tubes. 
Flowing over into the heater chamber, it rises 
inside the hood surrounding the heater tubes. 
When steam is supplied to the heater tubes the 
water boils over into the pan at the top, 
whence it flows down through the tubes of 
the heat exchange. The action thereafter is 
the same as in the diaphragm apparatus. 
Steam at a very low pressure will maintain 
this type in continuous operation. Exhaust 
steam at 1-Ib. pressure has been found suffi- 
cient in actual use. 

In both general types the design and con- 
struction of parts are carried out with care as 
to metallic contamination of the water. 

The shells are of copper and brass, lined 
with block tin. In the diaphragm type the 
diaphragm is of sheet copper, tin-coated on 
both sides. In the tubular apparatus the 
tubes are of seamless brass, tin-lined. 

In all of the apparatus ample means are 
provided for inspecting and cleaning the sur- 
faces, but in practical operation it has devel- 
oped that scale and deposits do not accumu- 
late, as might be expected. The only point 
where any sign of scale has been found, after 
long tests, is in the heater of the gas or kero- 
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sene operated apparatus; in the steam-oper- 
ated apparatus the nearest approach to scale 
which has developed in actual use is a soft, 
puttylike deposit on the heater tubes, easily 
washed off. Any precipitation of salts in the 
heat exchange partakes of the nature of a 
sludge, and is easily drawn off through the 
wash-out cocks. 

Economy of the Method.—Naturally, the 
question arises: How cheaply may sterilization 
be accomplished with this apparatus? Owing 
to lack of space, we can give but a general 


-idea; but the following figures, furnished by 


the manufacturers and based upon practical 
tests, are of considerable interest. 

In the larger apparatus, where the ratio of 
heat-transfer surface to the exterior surface is 
large, suitable insulation reduces radiation 
losses to a negligible quantity. With appa- 
ratus operated at a normal rate, the sterile 
water can be delivered at a temperature not 
more than 5° above the entering raw water. 
Therefore, neglecting radiation losses, there 
will be necessary, after the contents of the ap- 
paratus are heated, 5 B.T.U. per lb. of water 
treated. Allowing 10,000 available B.T.U. per 
pound of coal, 2,000 lbs. or 240 gals. of water 
may be treated per pound of coal burned. 

This efficiency, with coal at $3.00 per ton as 
a basis, represents a cost for fuel alone of 
$6.24 per 1,000,000 gals. of sterilized water. 
In localities like Pittsburg or Scranton, where 
usable coal can be obtained at $1 per ton, this 
low cost is materially reduced. Under the or- 
dinary method of boiling water and allowing 
it to cool naturally, all heat thrown off in 
cooling is of course lost, so that 1 1b. of coal 
will sterilize only about 58 lbs. or 7 gals. of 
water. 

Special Army Apparatus.—A portable army 
plant for furnishing safe drinking water to 
troops in the field has been built for the 
United States government. It has a capacity 
of 400 gals. per hour, and is in full operation 
11 minutes after starting; it is mounted on a 
steel frame truck and weighs about 3,150 lbs. 


FIRELESS (STEAM ACCUMULATOR) LOCOMOTIVES 


The fireless locomotive, according to Capt. 
Godfrey L. Carden, of the United States Rev- 
enue Cutter Service, in a recent letter to the 
“Daily Consular and Trade Reports,“ is prac- 
tically the only type of motor power which can 
be recommended for plants where the question 


of fire precaution is almost a first considera- 
tion, as, for example, powder mills, cotton 
plants, wharves, and other places where the 
presence of an ordinary type of locomotive, or 
even electric power, prejudices the insurance. 
It is, of course, unsuitable for uninterrupted 
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railway service, being essentially a yard 
switching machine, and it must keep near its 
base of supply, which is the boiler of some lo- 
cal power station. 

Speaking generally, a fireless locomotive is 
really an accumulator engine, the boiler being 
about three-quarters filled with water, which is 
heated by means of steam at a pressure of 
about 170 lbs. per sq. in. to about 375° F. 
It takes from 8 to 15 minutes to refill the 
boiler with water and heat it with steam from 
the power-house boiler, and the drop in pres- 
sure in so doing is only about 7 Ibs. The loco- 
motive is then a boiler partly filled with highly 
heated water which gives off steam initially at 
about 170 lbs. pressure, the pressure, how- 
ever, constantly decreasing as the locomotive 
is operated. It is found in practice that con- 
siderable work can be accomplished even when 
the pressure has fallen as low as from 15 to 
30 lbs., and that it is possible for the loco- 
motive to work its way to the filling tank, or 
power-house boiler, under its own steam, when 
the pressure is no higher than from 5 to 7 lbs. 
Summed up briefly, this type of engine offers 
absolute safety against fire which might be 
caused by flying sparks and all smoke nuisance 
is eliminated. This permits of the machine 
being used in sheds and other inclosures. 
There is marked economy, since the cost of 
producing steam in stationary boiler plants is 
less than when produced by ordinary fire loco- 
motives. Only one man is required to run the 
engine, and when the machine is not in opera- 
tion the services of this man can be utilized 
elsewhere. Practically there are little or no 
repairs needed on one of these machines, since 
there is no fire box the strain on the boiler is 
practically nil. Any incrustations which may 
develop need not be removed, as such deposits, 
by serving as calorifuge, assist in reducing the 
radiation of heat. The engine can be made 
ready for service in a very short time, and 
when once charged is ready for work at a 
moment’s notice. If it is not required con- 
stantly the machine may be left standing with- 
out supervision, and even after the expiration 
of several hours it can be brought into play. 
From this it will be seen that the special prov- 
ince of this type of machine is interrupted 
work. Since the machine is independent of 
electric current it can be operated over any 
line of tracks adapted to its gage, and in point 
of safety it is probably unexcelled. There 
need be no fear of an explosion as the steam 
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tension in the receiver after filling up only de- 
creases and never increases. 

The steam quantity which theoretically may, 
subject to temperature limits, be taken from 
the hot-water ‘boiler, works out according to 
the following formula: 

Let Pi represent the water quantity and t 
the temperature of the water in the boiler after 
it has been newly filled, P, the water quantity 
and t, the temperature in the tank after the 
work has been completed; the quantity of heat 
at the beginning will then be P. ti and at the 
end P, t.; the difference between P. t. and 
P, t. has been employed for the evaporation 
of the water quantity P —P. 

Further, if r stands for the latent heat of 
evaporation at a medium temperature, the fol- 
lowing equation will be obtained, and the re- 
sult will be: 


P, ti — Pz te = Pi — P) r, 
Pa = Pi (r ees t) i (ri — tz). 


At given temperature limits it is therefore 
possible to estimate the final water quantity 
out of the initial water quantity. 

In one type of engine made by A. Borsig, 
of Tegel, Germany, known as No. 6, the loco- 
motive boiler has a capacity of 9 cubic meters. 
This boiler holds, therefore, about 7,000 liters 
of water (1,840 gals.). Supposing a steam 
pressure of 12 atmospheres in the stationary 
boiler plant, the initial pressure in the receiver 
may then be supposed to be 11 atmospheres 
(156.5 lbs. per sq. in.). Should the working 
capacity of the heated water be utilized to 
such an extent that the tension in the receiver 
is reduced to 2 atmospheres (28.5 lbs.), the 
following quantity of steam, in conformity to 
the above formula, will be required for the re- 
filling of the receiver until the initial tension 
of 11 atmospheres will be arrived at: 


P.=7,000 [ (497.5 — 183)/(497.5 — 119.6) ) 
5,824 kgs. of steam; and 7,000«—5,824= 
1,176 kgs. of steam required (2,587 lbs.). 


At a steam consumption of 22 kgs. per HP.- 
hour (or 48.4 lbs.,—a figure based on numer- 
ous tests and taking into consideration the loss 
of test through leakage and radiation), the 
locomotive, when being filled up to the above 
indicated tension limits, may have an efficiency 
of 53 HP.-hours. Consumption, as well as the 
efficiency of any fireless locomotive may be es- 
timated, it is stated, on this last formula, in 
any case which arises. 
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COMPRESSED AIR CALCULATIONS* 


By E. A. RIX, M. Am. Soc. C. E. 


FROM TH JOURNAL OF ELECTRICITY, POWER AND GAS.” 


. Before we undertake to solve a problem 
which I shall present for your consideration, I 
shall give you some of the practical data which 
I use to make these calculations. 

During the last twenty years, I have kept a 
log of all the compressed air plans I have 
tested, and also the actual performance of a 
great number, covering almost every kind of 
compressor and compressed air motor or tool, 
and I have averaged all the indicator cards 
taken from the various compressors used in 
mining work and compared the indicated 
horse-power with the actual power required, 
comparing this with the displacement of the 
compressor cylinders, I have concluded that for 
a safe and sane power factor, we must allow 
20 B.HP. for every 100 cu. ft. of cylinder dis- 
placement, to compress air from atmospheric 
pressure to 90 or 95 lbs. receiver gage pres- 
sure at sea level. 

I have made my calculations on these pres- 
sures because they are the standard pressures 
now used for pneumatic work, and nearly every 
machine and motor is constructed for these 
pressures. It may also be noted that it would 
te just as well in small plants (up to 400 cu. 
ft. capacity) to make no distinction between 
single and two stage machines. 

If you consult tables in any engineering 
magazine or trade catalogue, on air compres- 
sors, you will note that the power claimed to 
do certain work is much less than the figure 
which I give you, and in explanation, it must 
be noted that these tables are theoretical, and 
do not take into account the mechanical ef- 
ficiency of the compressor, nor losses due to 
volumetric efficiency of compressors. 

These figures are, therefore, misleading, and 
should be avoided except to use as comparisons 
between one machine and another. 

A compressed air cylinder will never give a 
quantity of air equal to the volume swept by 
the piston, for the reason that such things as 
clearance, leakage, temperature, piston speed, 
etc., reduce the theoretical quantity so that it 
is best to figure about 80% volumetric effi- 


wwe 


*Slightly condensed from a 


ciency for the average mining compressor. 
Many do not give 60% and some 90%. 

In using compressed air at 90 lbs. pressure 
cold, it will take 24 cu. ft. of free air per min- 
ute to give 1 HP. in plain slide-valve engines, 
and 15 cu. ft. with good expansion-valve gear- 
ing, and between these two limits will lie all 
the various types of engines. If the air be 
reheated, to about 300° F., it will reduce the 
above quantities about one-third. In one hoist- 
ing engine which we installed, having com- 
pound Corliss cylinders, and where the air was 
heated to 400° F. before entering each cylin- 
der, it required between 7 and 8 cu. ft only 
for 1 HP. Most mines, however, use cold air 
and prefer the power loss to the trouble and 
expense of the installation and maintenance of 
reheating apparatus. 

The tables set forth in the trade catalogues 
for the air consumption of standard piston rock 
drills are fairly accurate and are generally in 
terms of the compressor cylinder displacement. 

For operating ordinary station and sinking 
pumps of the direct-acting type, which is the 
ordinary stock pump usually used in mining 
operations, it will be safe to calculate that 1 
cu. ft. of free air compressed to 99 Ibs. gage 
pressure will do 135 foot-gallons of pumping. 

Ordinary mining hoists have a mechanical 
efficiency of about 75%. 

For the determination of pipe sizes, losses 
of pressure and terminal pressures for com- 
pressed air transmission, I use the Johnson 
formula, which is very satisfactory: 

P 2 — P. 2 = 0.0006 V?L/A,,..... (1) 
absolute initial air pressure. 

. terminal air pressure. 
free air equivalent passing 

through the pipe. 

L = length of pipe in feet. 
A =diameter in inches. 
This formula is quite simple to solve. 


Wherein 


ta 
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With these facts at hand, we can now read- 
ily calculate the problem we shall consider as 
follows: 

A mine having a water power distant 5,000 


paper read before the i 
Mining Association of the University of California, ft. Yng to generate compressed air and 
Feb. 19, 1908. transmit it to the collar of the shaft for operat- 
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ing purposes. 
follows: 

100 tons of ore and waste to be hoisted in 

20 hours. 

30 gals. of water per min. to be pumped 

either at a station or a sinking pump. 

5—2% standard piston rock-drills to be 

operated. 

3 air-hammer drills to be operated. 
General Conditions: 

Depth of shaft, 600 ft. 

Weight of skip and rope, 1,000 Ibs. 

Weight of ore hoisted, 1 ton. 

Initial air pressure, 95 lbs. 

Final air pressure, 90 Ibs. 

Altitude, sea level. 

Geared hoist and unbalanced hoisting. 
Required: 

Size of compressor. 

Diameter of air pipe. 

Brake horsepower. 

Altitude factors. 

Reheating coefficients. 

[Note.—In problems of this kind, we must 
reduce all of our requirements to cubic feet of 
free air because free air is the basis for all 
power calculations. ] 

SOLUTION. 

Free Air Required for Hoisting.—If 100 
tons of ore and waste are to be hoisted in 20 
hours a 1-ton load will be hoisted every 12 min- 
utes. Of course, we know that an absolute 
schedule of 12 minutes between hoists can 
scarcely ever be carried out, but the only way 
to figure it is on a regular basis, and after that 
is determined, allowance one way or another 
can be made for any irregularity. 

The load being 2,000 lbs. of material and 
1,000 lbs. of rope and skip, makes a total of 
3,000 Ibs. which is to be hoisted 600 ft. Three 
thousands pounds lifted 600 ft. will require 
1,800,000 ft.- Ibs. of work, or 54 HP., theoret- 
ical. Inasmuch as the hoist has a probable 
efficiency of 75%, the 54 HP. becomes 72 B.HP. 
actually required. 

Using cold air, it requires, as we have men- 
tioned before, 24 cu. ft. of free air per horse- 
power. Then 24 x 72 = 1,728 cu. ft. of free 
air which the hoist will consume to make one 
lift. This, you will note, gives us direct. results 
without taking into consideration the element 
of time or the dimensions of the hoist. If we 
made a hoist every 12 minutes, and it re- 
quired 1,728 cu. ft. to make a hoist, then the 
compressor must furnish 144 cu. ft. of free air 
per min. continuously, and we must have stor- 


The work to be performed is as 
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age capacity sufficient to accumulate the air 
between hoists. Right here is the vital point 
of hoisting economically with compressed air. 

Let us assume that we hoist at the rate of 
300 ft. per min.; then it will take two minutes 
to make the lift, and the hoist will be lower- 
ing and idle during the next ten minutes. Dur- 
ing this ten minutes, the compressor is deliver- 
ing 144 cu. ft. of free air per min., or 1,440 
cu. ft. total, which must be stored. 

If the hoist is none too large for the work, 
you will find that if the pressure in the re- 
ceiver drops more than one atmosphere or from 
90 Ibs. to 75 lbs., that the hoist will not oper- 
ate in a satisfactory manner. Then, in our 
problem, if we must draw1,440 cu. ft. from the 
receivers at a drop of one atmosphere in pres- 
sure, the receivers must have a cubic capacity 
of 1,440 cu. ft. and if the hoist is amply large 
so that it will still operate after the receiver 
pressure has dropped two atmospheres, or from 
90 Ibs. to 60 lbs., then the receiver capacity 
can be one-half of 1,440, or 720 cu. ft., but it 
is not wise to go below this pressure, because 
it will affect too materially the pressure re- 
quired for operating the other machinery. 

For a first-class job, install receivers having 
a capacity equal to the storage required at one 
atmosphere pressure. Large receivers cost less 
in proportion to their storage capacity than 
small ones. For example: A carload consisting 
of four receivers 54 ins. in diam. by 30 ft. long, 
containing about 2,000 cu. ft., costs at the 
present time about $1,600, while the same 
storage in ordinary receivers 48 ins. in diam. 
and 12 ft. long, would cost about $2,200. It 
is better to invest more money in receivers and 
less in compressors, because the smaller com- 
pressor take less power at the peak, and most 
power bills are figured on a constant peak. 

If you install a plant and the receiver ca- 
pacity is too small, you can always determine 
the proper quantity of storage by running the 
compressor with the unloader cut out, and if 
the. receivers blow off between hoists and the 
pressure drops more than 15 lbs. during hoist- 
ing, add more receiver capacity until it will 
not blow off nor drop more than 15 lbs. If 
you arrive at the point where it does not blow 
off and the pressure does not fall to 15 lbs., 
then slow down the compressor until the de- 
sired drop is reached, and you will be operating 
your plant at the most economical point. Then 
cut in the unloader again and let it work when 
it will. An unloader only saves wear and tear 
on the compressor where you buy power at the 
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peak load, as happens in most cases, but does 
not affect your power bill. 

Let us go back now to our problem. We 
find, therefore, that 144 cu. ft. per min. is re- 
quired for hoisting. Now, while we have al- 
lowed four hours in twenty-four, or an hour 
and twenty minutes on each shift for hoisting 
and lowering men, timbers, supplies, etc., it is 
entirely probable that at least once every hour 
some one will be going up and down the shaft, 
and it would be practical, therefore, to say 
that the hoist would handle six loads per hour 
instead of five, and we must therefore add 20% 
to the hoisting requirement, making, say, 175 
cu. ft. instead of 144. 

Amount of Compressed Air Required for 
Pumping.—For pumping 30 gals. per min. 600 
ft., requires 30 x 600 or 18,000 ft.-gals. of 
work. If one cubic foot of free air at 90 lbs. 
gage pressure will give 135 ft.-gals. of work, 
we shall require 133 cu. ft. of free air for the 
pumping. This requirement is constant. 

Amount of Compressed Air Required for 
Drilling.—Five 2%4-in. rock drills will require 
50 ft. of free air each, or 250 cu. ft., and three 
air-hammer drills will require 25 cu. ft. each, 
or 75 cu. ft. To get these amounts, take about 
80% of the requirements as stated in rock-drill 
catalogues, which always give quantities in 
compressor-cylinder displacement which do not 
deliver on an average within 20% of their dis- 
placement, excepting in large machines. 

Our total requirements will therefore be: 


Hoisting 6) ov ai ee ee es 175 cu. ft. 
POMPpPING 6.46 wsses thse 133 cu. ft. 
Drilling’: gs es 325 cu. ft. 

// a eee ee eee 8 633 cu. ft. 


This 633 cu. ft. does not take into consider- 
ation any ordinary pipe leakage in the hoisting 
works and below ground, and in conducting 
this air from a distance, inasmuch as our 
problem calls for a transmission of 5,000 ft., 
it would be well to allow a leakage of 5% on 
the entire system. This would bring our re- 
quirements up to 665 cu. ft., and if we allow 
that our compressor will give a volumetric ef- 
ficiency of at least 80%, we must have a cylin- 
der displacement of 830 cu. ft. per min. 

You will remember that our power factor 
was 20 HP. per 100 cu. ft.; consequently we 
must have 166 HP. delivered on our water- 
wheel shaft to drive this compressor. 

Finally, we must determine the size of the 
pipe, allowing 5 lbs. drop in pressure for fric- 
tion loss. In the formula (1), P; the initial 
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pressure absolute = 95 + 14.7, or 109.7, and 
its square is 12,034. 

P, the terminal pressure we have stated 
shall be 5 lbs. less than the initial or 90 lbs., 
or 104.7 absolute, and its square is 10,962. 

The difference between these two, or— 

P.? — P 2 = 1, 072. 

Substituting this in our equation, and also 
the values for L and V (L = 5, 000, V = 633), 
and solving for A, we have A, or the diameter 
of the pipe = 4 ins. ; 

We have now to figure the size of the com- 
pressor required. If you happen to have tables 
and catalogues at hand, it will be an easy 
matter to look up a satisfactory compressor 
having a displacement of 830 cu. ft., but if 
such literature is not at hand, the size of the 
compressor may be determined as follows: 

It almost goes without saying that you would 
select a two-stage compressor for anything over 
400 cu. ft. capacity. This two-stage compres- 
sor will have a low-pressure or gathering cylin- 
der, wherein the air is compressed to about 25 
lbs., and a high-pressure cylinder where the 
air at 25 lbs. after it has been cooled will be 
compressed to 90 or 95 lbs. pressure. The 
reason a two-stage machine is selected is be- 
cause it has a higher volumetric efficiency, re- 
quires less power to operate it, is easier to lub- 
ricate on account of lower temperatures and 
has less strains on the mechanism. 

The first thing to consider is the speed at 
which you will operate the compressor, and 
this will be dictated by many things. If you 
have a limited amount to expend, you will nat- 
urally select as high a working speed as pos- 
sible, because the higher the speed, the smaller 
the compressor. 

Again, you may have to take the future into 
consideration, and you may want more air 
later on, as the shaft goes deeper or more 
water is encountered. You would then natur- 
ally select such a speed as would give you the 
margin of additional power required. 

You may take 150 r.p.m. as the maximum 
for compressors from 400 to 1,500 ft. capacity, 
and 100 r.p.m. as a speed that will give you a 
50% margin for the future, so let us assume 
that the mine in question has a future, and take 
100 r.p.m. If our requirement is 830 cu. ft. per 
min. we shall then require an intake or com- 
pression cylinder which will give us 8.3 cu. 
ft. per revolution, and inasmuch as the cylin- 
der is double-acting—that is to say, makes two 
displacements per revolution, the cylinder must 
have a cubic capacity of 4.15 cu. ft. 
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Experience dictates that the average com- 
pressor cylinder is built for the following 
strokes and capacities: 


6-in. stroke up to 650-ft. capacity. 


8-in. " „1007 ft. 4 
10-in. n 200, ft. = 
12-in. = -“ 500-ft. S 
16-in. = “  700-ft. 2 
18-in. m “ 1,500-ft. = 
24-in. 8 “ 2,500-ft. j 


Our compressor will therefore be best suited 
by an 18-in. stroke, or 1.5 ft. If the capacity 
is 4.15 cu. ft. and the stroke 1.5 ft., the area of 

4.15 
the cylinder will be 


= 2.75 sq. ft., or 397 
1:5 

sq. ins., which is the area of a 22%-in. cylin- 

der. The low-pressure cylinder will therefore 

be 221% x 18. 

It is very evident that if we have two cylin- 
ders to do our compressing, that there is no 
good reason why one cylinder should do more 
work than the other, and there is a very good 
reason why the work performed by these cylin- 
ders should be equal, viz.: because the total 
work and temperature developed will be at a 
minimum, just why—would lead us into math- 
ematics, and so you must take the statement 
as a fact. 

There is also the mechanical reason that the 
strafhs on the machine will be at a minimum, 
and if you construct the compressor of the 
duplex type, both sides will be alike, except as 
to the cylinders. If our two cylinders perform 
equal work, the intermediate pressure must be 
a mean proportional between the initial abso- 
lute pressure and the final absolute pressure, 
and the cylinder ratios will be as the ratios of 
either the high or initial absolute pressure to 
the intermediate. In other words, 


If P S absolute initial pressure 
P. = absolute intermediate pressure 


P. = absolute final pressure 


then P, = VP x Pa 
Take our example: Our initial pressure is 
atmospheric or 147 absolute. Our final pres- 
sure is 95 lbs. gage or 109.7 absolute. The 
intermediate pressure will then be Pi = 


v 14.7 x 109.7 or 40 lbs. absolute = 25.3 lbs. 
gage pressure. Our proportion then stands 
14.7:40: :40:109.7, which represents a ratio 
of 40/14.7 or 109/40 = 2.74. The cylinder 
ratios will therefore be identical with the pres- 
sure ratios and our high-pressure cylinder will 
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have a capacity of 1/2.74 of the low pressure. 
The strokes being the same, the area of the 
high pressure cylinder will be 1/2.74 of 


the low pressure, which was 397 sq. 
ins. Dividing this by 2.74, we have 
145 sq. ins. as the area of the high- 
pressure cylinder. This corresponds to 


a diameter of 134% ins. The compressor will 
then be a 22% -in. x 13 ½-in. x 18-in. stroke, 
and you will be justified in taking the nearest 
size to this that the manufacturers can supply. 

You will note that as the altitude increases, 
the initial absolute pressure diminishes, and 
as the final pressure remains the same, the 
pressure ratio grows larger as the altitude in- 
creases. For example: At 10,000 ft. the at- 
mospheric pressure is 10 lbs. instead of 14.7 
lbs., and if you go through the same calcula- 
tions that we have just made, you will find 
that the cylinder ratios will be 3.3 instead of 
2.74, and this will make the high-pressure cyl- 
inder only 12% ins. in diameter instead of 
13% ins., and the intermediate pressure will 
be 18.3 lbs. instead of 25.3 lbs. Such a com- 
pressor would not, however, be able to do the 
work contemplated in the problem we have 
considered, for the reason that while the 
weight of air necessary to do work remains 
practically the same for reasonable altitudes, 
the capacity of the compressor diminishes as 
the altitude increases. It is true the volume 
remains the same, but it has not the weight 
and therefore you must increase the size of 
the cylinder required at sea level by the ratio 
between the ratio of compression at sea level 
and the ratio of compression at altitude. 

In our problem, the ratio of compression at 
sea level is 7.5 and the ratio of compression at 
altitude of 10,000 ft. is 11. The sea-level com- 
pressor must be increased therefor, 11/7.5, or 
1.47 times, to give the same weight of com- 
pressed air at 10,000 ft. altitude, or, to put it 
even more simply, it will take 11 strokes to 
give same compressed air or to do the same 
work as 7% strokes will do at sea-level. 

In our problem this would make a low- 
pressure cylinder of 27 ins. instead of 22% 


ins. and a high-pressure cylinder of 15 ins. 


instead of 13% ins. In other words, this alti- 
tude compressor is nearly 50% larger to do the 
same work. 

A proper Understanding of these simple cal- 
culations will enable you to check up com- 
pressor sizes and proportions, and no one 
could furnish you with a sea-level compressor 
for an altitude one, and vice versa. We have 
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assumed a volumetric efficiency of 80% in this 
problem, but if the compressor happens to be 
a slow-speed, mechanical-valve machine, 90% 
could be assumed. The figures I have given 
you are safe, and taken from average plants, 
and it will be necessary for you to use your 
judgment in assuming a higher or lower 
factor. 

Amount of Compressed Air Required for Re- 
heating.—-It is practical to reheat air from 
300° to 400° F. in various ways and great 
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economy realized, especlally for pumping and 
hoisting, and if it is possible you may reduce 
the quantities of cold air which we have fig- 
ured for this work by the ratio of the atmos- 
phere to the compressed air temperature ab- 
solute. Thus, if the atmosphere is at 60° F. 
or 520° absolute, and the compressed air is 
used at 300° F. or 760° F. absolute, then the 
cold air volume for your work may be taken at 
the ratio of 520/760, or about 70%, thus -mak- 
ing a saving of 30%. 


EXHAUST STEAM TURBINES 


CONDENSED FROM ARTICLES IN “THE ENGINEER,” LONDON 


The system of developing power by utiliz- 
ing the exhaust from steam engines in low- 
pressure turbines, invented by Professor Ra- 
teau, about the year 1900, is the only one of 
its kind which has hitherto been applied, and 
by its means the efficiency of steam engines can 
be greatly increased. M. Rateau’s original idea 
was to turn to profitable account the immense 
quantities of steam escaping to waste into the 
atmosphere, from large mines and factories, 
and from which it seemed to him possible to 
obtain considerable additional motive power. 
For this, however, an engine in which low- 
pressure steam could be efficiently utilized was 
essential, and until the introduction of steam 
turbines such an engine did not exist. An- 
other difficulty was that the main engines in 
steel works and mines, which have the largest 
consumption of steam, are worked intermit- 
tently, and some means of regulating the flow 
of exhaust steam was therefore an indispensa- 
ble condition of success. 

In the course of his studies M. Rateau, hav- 
ing been led seven years ago to design a 
steam turbine capable of giving a very high 
efficiency, proceeded to embody his inventions 
in an experimental plant at the Brouay mines 
in August, 19%2. The applications of his method 
have since increased year by year, and in Oc- 
tober, 1907, 80 installations were at work, or 
in course of construction. The total power 
thus utilized, and formerly wasted, amounts to 
70,000 HP. ; 

The non-condensing engines generally used 
in mines and steel works operate at a steam 
pressure of about 118 lbs. per sq. in., and the 
theoretical consumption of steam per hour is 
16.7 lbs. per HP. If the engine exhausts into 


a condenser in which the absolute pressure is 
1.6 lbs. per sq. in., the theoretical steam con- 
sumption equals 10.3 lbs. per HP.-hour. 


According to these figures, the economy in 
the consumption of the engine obtained by 
thus condensing the steam should be 46%, but 
it is well known that in practice it is scarcely 
ever 25½%, and does not on an average exceed 
15%; this considerable difference shows that 
when reciprocating engines are worked with 
low-pressure steam there are heavy losses, 
which do not occur with high-pressure steam. 

It is also well known that with low-pressure 
steam only a relatively small part of the expan- 
sive force of the steam can be utilized. How- 
ever large the cylinder, it is never large enough 
in practice to allow expansion to be complete, 
and even if it were possible to make it of the 
necessary dimensions, it would still only give 
a relatively poor efficiency. If, however, in- 
stead of a reciprocating engine a turbine be 
used, the working conditions are altered, be- 
cause low-pressure steam can be completely ex- 
panded, and the vacuum formed in even the 
best condensers utilized to the best advantage. 
With the considerable speed of discharge in 
these engines, and the immense outlet capacity 
resulting from it, it is quite possible to have 
a turbine utilizing a flow of many thousand 


‘pounds of low-pressure steam, and yet retain 


its dimensions within moderate limits. 

On the other hand, the lower the pressure 
of the steam, the higher the efficiency of the 
turbine, because the losses due to friction of 
the wheels in the steam, and leakage through 
the joints between the fixed and the rotary 
parts are diminished. These two sources of 
loss being sensibly in proportion to the specific 
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weight of the fluid, the larger the specific vol- 
ume of the latter, the smaller will they be. 

In successively utilizing a reciprocating en- 
gine and a turbine, the object being to expand 
the steam as completely as possible from one 
end of the engine to the other, we shall base 
our calculations on the best working condi- 
tions, while keeping within the limits of mod- 
ern every-day practice, and take a compound 
or a. triple-expansion reciprocating engine, 
working at a high admission pressure of 235 
Ibs. per sq. in., in a good vacuum of 96%, and 
steam superheated to a temperature of 350° 
C. (660° F.). The corresponding theoretical 
steam consumption will be 5.8 lbs. per HP.- 
hour. 

In the first case, with non-superheated steam 
in a non-condensing engine, the coefficient of 
heat utilization is 25.4%, and in the second, 
using superheated steam, the coefficient is 33%. 

Assuming that the efficiency of a high-press- 
ure reciprocating engine and a low-pressure 
turbine (i. e., the ratio of work at the end of 
the crank shaft to theoretical work) does not 
exceed 76%, it is possible under these con- 
ditions to utilize 0.33 x 0.76% = 25% of the 
heat contained in the water. 

This result compares favorably with that ob- 
tained in gas engines; the corresponding con- 
sumption of steam would be 7.7 lbs. per B. 
HP.-hour. (Note that if an efficiency of 80% 
be credited to the engines, which is not at 
all impossible, the consumption of steam 
would be only 6.93 Ibs. per B. HP.-hour. A 
further economy can be realized if there is an 
exchange of heat between the exhaust steam 
and the feed-water to the boilers, and a gain of 
about 8% may thus be effected.) 

This is almost exactly the same result as is 
given by the best gas and oil engines, and it 
is obtained without departing from working 
conditions easily realized in the present state 
of our mechanical knowledge. 

Speaking generally, therefore, we have 
shown that the best results can be attained by 
a combination of high-pressure reciprocating 
engines and low-pressure turbines. This is the 
solution of the problem offered by M. Rateau, 
and it is the logical sequence of his endeavors 
to utilize exhaust steam. 

Accumulators.—The apparatus by which the 
flow of exhaust steam from the primary en- 
gines is regulated, and which thus constitutes 
the essential and characteristic feature of the 
Rateau system, is the regenerate steam ac- 
cumulator. Its principle is based on the use of 
a vessel containing metals, liquids, or any other 
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substances intended to act as a store or fiy- 
wheel of heat. In this vessel the steam accum- 
ulates and condenses; if it enters in large 
quantities, the temperature and pressure in the 
accumulator rise simultaneously. When the 
exhaust from the primary engine is reduced or 
wholly checked, steam is re-evaporated in the 
accumulator, because the constant drain to the 
turbine tends to lower the pressure, and there- 
fore the temperature. The agent of this re- 
evaporation is the heat absorbed during the 
first period of admission of the steam by the 
metal or liquid conductor in the accumulator. 
In practice the fluctuations of temperature are 
generally reduced to 2 to 4° C. (= 3 to 5° F.), 
corresponding to a variation in the pressure of 
1.6 to 2 lbs. per sq. in. 

This regenerative accumulator consists of a 
vertical iron cylinder, in which shallow cast 
iron plates filled with water are arranged one 
above the other, the steam circulating betweer 
them. Less costly accumulators have since been 
introduced, and the plates replaced by scrap 
iron, and especially by disused iron rails. But 
the best system, and almost the only one now 
in use, is the water accumulator, comprising a 
horizontal boiler filled with water, through the 
center of which large horizontal pipes pierced 
with a number of holes are carried. The steam 
entering the pipes penetrates to the water 
through these openings in such a way that an 
active circulation is set up, and almost the en- 
tire mass of water thus becomes an agent for 
absorbing and refunding heat. 

According to the latest published results on 
the consumption of steam in electrically driven 
winding engines, the mean expenditure of coal 
in electric motors, if fed with high-pressure 
superheated steam, is 33 lbs. per hour per B. 
HP. This, which represents the average for 
twenty-four hours, may, according to circum- 
stances, vary from 26.5 lbs. to 39.7 lbs., and 
even more. 

A better result can easily be obtained by 
compounding reciprocating engines and tur- 
bines. We take first the case of an old single- 
cylinder winding engine, without variable cut- 
off, and may put the consumption of steam in 
such an engine at 110 lbs. per. B. HP. hour. 
Taking into account the losses by condensation, 
which amount to about 15%, we thus get for 
every 110 lbs. of steam used 93.7 lbs. of ex- 
haust steam; if this be utilized in a low-press- 
ure turbine requiring, say, 26.5 lbs. of exhaust 
steam per B. HP.-hour, it will develop at least 
3.5 HP. additional power. Thus the total power 
furnished will be 4.5 HP. for a consumption 


MAY, 1908. 


MALLEABLE 


per hour 110 lbs.; in other words, the con- 
sumption in the combined plant—reciprocating 
engine and turbine—will be 24.24 lbs. of steam 
per B. HP.-hour. 

A still better result can be obtained with a 
modern plant-—-say, a good compound engine 
fed with superheated steam at high pressure. 
Taking the consumption in such an engine at 
44 lbs. of steam per B. HP.-hour, and calculat- 
ing as before, we see that if it be supplemented 
by an exhaust steam turbine requiring 26.5 
Ibs. of steam per B. HP., the total hourly con- 
sumption of the plant will be reduced to 16.5 
Ibs. per B. HP. These figures are, of course, 
only approximate, but they show that with the 
Rateau system results at least as good as those 
yielded by any other method can be arrived at. 
This may be seen in another, and perhaps still 
more striking way, by comparing these results 
for either system in a definite case. Take, for 
instance, an engine working intermittently, and 
intended to develop a mean of 500 HP., condi- 
tions which especially apply to a reversing roll- 
ing mill. 

(1) If a compound engine 
working with high-pressure steam slightly 
superheated, and discharging to atmosphere, 
its consumption of steam under these condi- 
tions may be taken at 22,040 lbs. or 44 lbs. per 
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B. HP.-hour (exceptionally high for a first- 
class compound); the same quantity, 22,040 
lbs. of exhaust steam, will be available. For 
it must be remembered that the steam being 
Originally superheated, there will be no per- 
ceptible condensation as it leaves the primary 
engine, a fact which has been verified, particu- 
larly at the Rosbach steel works. If this steam 
be utilized in a low-pressure turbine provided 
with a good condenser, it will furnish about 
850 HP. additional. 

(2) In an electrically-driven rolling mill an 
expenditure of 13,224 lbs. of steam will, ac- 
cording to the latest published results, be re- 
quired to produce the necessary 500 HP. Tak- 
ing the same working conditions as_ before, 
there will be an available surplus of 8,816 lbs., 
producing a maximum of 500 E. HP., if we at- 
tribute to the electric engine the very low con- 
sumption of 145 lbs. per B. HP.-hour, say 20 
lbs. per kilowatt per hour. Thus, for the same 
expenditure of steam, additional power to the 
extent of 850 HP. in the one case, and 500 HP. 
in the other, may be obtained. This alone 
shows the superior efficiency in heat utilization 
of the Rateau system, and the important econ- 
omy in cost of construction must also be noted, 
since electric plants for reversing engines are 
always very costly. 


CAST [RON 


By W. H. HATFIELD 


Malleable cast iron consists of castings made 
by melting suitable pig iron and casting it into 
the required forms, which castings are, of 
course, annealed in order to produce the re- 
quisite malleability. The finished article, if 
successfully manufactured. possesses all the 
advantages of cast iron in that the low melting 
point of the pig iron allows the most intricate 
and difficult casting to be made, and these 
castings have the same beautiful skin and fin- 
ish for which cast iron is so well known. As 
a further fact, it may be said that this ma- 
terial is practically free from blow holes, the 
composition of it ensurjng the perfect occlusion 
of the gases which in a steel casting very often 
cause so much trouble. As regards the physi- 
cal properties, it is malleable and ductile, and 
is easy to work in the machine shop. 


*From a paper read before the Institution of Engineers 
and Shipbuilders in Scotland, March 17, 1908. 


All malleable cast iron when cast is identi- 
cal in analysis with some variety of pig iron, 
it having present in its composition from 3% 
to 4% of combined carbon, which gives to it 
that intense hardness which is found in the 
unannealed casting. The malleablizing of the 
material is done either by the oxidation and 
elimination of the carbon or by precipitating 
it into such a condition that it does not militate 
against the production of the qualities desired. 

Certain specific conditions are, of course, 
necessary for the production of this material 
when the carbon is merely changed in form, 
and as the irons from which the malleable 
castings in this country and Europe are made 
are generally extremely high in sulphur, not 
being able to change the form, manufacturers 
in the past have had to eliminate the carbon. 
Consequently the method employed is that of 
Réaumur, viz., packing the castings with iron 
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ore, which oxidizes and eliminates the carbon 
to such an extent that the casting has attained 
that degree of malleability which is desired, 
the fracture of such casting being very similar 
to that of steel. 

The malleable castings produced in America 
are of the black heart variety, and generally 
speaking the American process consists of pre- 
cipitating the carbon and not eliminating it. 
These are castings which, in the finished state, 
have the same composition as pig iron, 
and which bend double and fulfil the most 
stringent malleable cast-iron specifications. 
Owing to the natural resources of Amer- 
ica producing a pure iron with very little sul- 
phur, the secrets of the manufacture of black 
heart castings were quickly learned, and it is 
interesting to trace the rapid growth of this 
industry which to-day produces from 700,000 
to 1,000,000 tons of malleable castings per 
year. 

All malleable, as previously stated, consists 
of cast iron of suitable composition annealed 
in various ways with the usual result of a mal- 
leable product. In the Réaumur process as at 
present conducted, the castings are of such a 
composition that to render tnem malleable it 
is required to eliminate to a great extent the 
carbon originally present. Most of the mal- 
leable castings in Europe are of this type. The 
castings are packed in cast-iron boxes in hema- 
tite ore, and taken to a heat at which the ore 
commences reaction with the carbon in the 
castings. 

This action is the converse of the production 
of steel by cementation, in which process the 
carbon enters from the outside and gradually 
permeates the whole bar. In the elimination 
of the carbon exactly the contrary takes place, 
and the carbon is gradually eliminated from 
the outside first, so it follows that the interior 
of one of these castings has generally consider- 
ably more carbon than the outside. If success- 
fully manufactured, however, the carbon in 


the center is in such a condition as not to mili- 


tate against its working capabilities. 

As to the actual chemical reaction which 
takes place between the iron ore and the car- 
bon in the iron, it is not at yet sufficiently un- 
derstood. However, it is known that gases 
easily diffuse through metals of the iron group 
in considerable quantities, and it is most likely 
that the action is somewhat dependent on the 
equation CO, + C = 2CO. In other words, the 
oxygen of the ore oxidizes the first carbon to 
CO., and this carbon dioxide possibly combines 
with more carbon, forming CO, which in itself 
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receives further oxygen from the iron ore, and 
so what might be called catalytic action takes 
place in which the CO is the carrier of the oxy- 
gen from the ore to the carbon contained in the 
interior of the castings. Such explanation 
seems as likely as any other at present put for- 
ward. 

The variety of malleable castings known as 
American black heart has for its essential dis- 
tinction the fact that the castings when cast 
are of such a composition that the carbon, 
which previously exists as combined carbon, is 
by annealing completely changed to that con- 
dition of carbon known as annealing carbon, to 
which Ledebur, the German metallurgist, gave 
the name of temper carbon. 

The author, in May, 1907, went thoroughly 
into this question of the change of the carbon, 
in a paper read before the Iron and Steel In- 


stitute, under the heading ‘‘Decomposition 
of Carbides.“ In the hard initial cast- 
ings all the carbon is in the combined 


state, the carbon of ‘“‘supersaturation’”’ being 
present as carbide Fe, C, whilst the carbon of 
“saturation” is present as a compound roughly 
equivalent to Fe, 4C. The castings are heated 
up during the annealing process to the tem- 
perature required (this, of course, differs with 
different makers), maintained for a varying 
period at this temperature, and are then cooled. 
The result is a casting in which the carbides 
are completely broken down into pure carbon 
and iron. 

Reference will now be briefly made to 
wrought iron, which is prepared by eliminating 
in the plastic condition, by means of oxides, 
the carbon and other impurities from pig iron. 
The result is pure iron, with traces of sulphur, 
phosphorus, manganese, and a little carbon, 
with a varying proportion of slag, the slag 
being mechanically contained in the iron. 
Wrought iron of the best make is as pure as 
iron can commercially be made, and everyone 
is familiar with its great ductility and malleabil- 
ity. Apart from iron, the only content of this 
material worth considering is the involved 
slag, which, during the rolling out of the iron, 
is drawn into threads running the length of the 
bar, and gives to wrought iron that peculiar 
fibrous nature of the fracture. Of course, there 
is no such thing really ag fiber in iron products, 
as they are all crystalline. 

It is obvious that this slag is practically of 
no detriment to the high properties of wrought 
iron. Wrought-iron forgings, were it not for 
their high cost, are unquestionably excellent, 
and in working upon the subject of malleable 
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cast iron, wrought-iron forging has been taken 
as a basis, and the endeavor has been made to 
produce in a malleable casting a structure as 
similar as possible. 

The maximum stress in wrought iron is ap- 
proximately 20 tons to 21 tons per square inch, 
and its elongation will vary from 20% to 30%. 
Now, if this is compared with recently pub- 
lished tests of malleable cast iron, viz., about 
20 tons tensile strength with 1% to 6% elonga- 
tion, it will be noticed that there remains con- 
siderable scope for improvement in the last- 
mentioned product. 

Working on these lines, bars have been pro- 
duced giving a tensile strength of 23 tons along 
with 19% elongation, 20.6% reduction of area, 
along with 180° bending angle. Such material 
which is, of course, a casting and not a forging 
—is, one might almost say, a new product. 
The old tests for malleable cast fron have been 
left far behind, and a material has been pro- 
duced which has before it a much greater field 
than the original malleable cast irons. 

These special castings are very similar in 
structure to wrought iron. Microscopically they 
consist of ferrite, which is pure iron, with free 
carbon in such a form as will be obvious by the 
results obtained to be little more detrimental 
than the slag which is found in wrought iron; 
in fact, samples of wrought iron have been met 
with which have not given much better results 
than the tests submitted in this paper. It will 
be well to conclude by asking whether malle- 
able cast iron with the properties and tests as 
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stated is not entitled to a much higher position 
in the metallurgical world than it is given? 
And the author would venture to suggest that 
the “Nomenclature” Committee gave malleable 
cast iron undeservedly short shrift when they 
stated that it merely lacked the extreme brit- 
tleness of cast iron.” 

The demand for malleable in this country as 
compared with that of the United States gives 
food for thought. The Americans are said to 
be producing over 90% of the world’s produc- 
tion, Europe only producing the remaining 10%. 
Here in this country, a material giving tests 
considerably superior to those obtained in the 
States is produced, and yet this self-same ma- 
terial is excluded from any purposes for which 
in the States it would be allowed to be used. 
The following table gives the comparative re- 
sults which are now being obtained: 


Max. Re- 
Stress, Elonga- duction Bend- 
Tons per tion, of Area, ing 


sq. In. % % Angle. 

Cast Ir... ĩð % iie es 2 ci 
Old Process Malleable 

(Reaumurꝛ 21 3 4 45 
American Black Heart... 19 5 6 90° 
Special Malleable (Meadow 

Hall Iron Works)....... 23 14. 17 180° 
British Admiralty Specifi- 

cation 226s scew ares ers 4.5° 90°F 

*In 3 Ins. Over a l-in. radius. 


It will be noticed that in the special malle- 
able, maximum stress is very high, while the 
ductility much surpasses that of any other mal- 
leable cast iron. One obvious feature will be 
the ease with which this material passes Ad- 
miralty requirements. 


THE DRY AIR BLAST” 


By JOHN J. PORTER 


rd 


The dry air blast process, the invention of 
which by James Gayley, vice president of the 
United States Steel Corporation, will probably 
prove to be the most important advance in the 
direct economy of the blast furnace of the 
century, while in addition it has opened our 
eyes to a magnificent vista of theoretical possi- 
bilities. 

It has long been known that the moisture in 
the air blown into the furnace was a source of 
loss, this moisture being decomposed at the 
temperature of the heat into hydrogen and 


*From a paper read before the Cincinnati section of 
the American Chemical Society, Oct. 17, 1907 


oxygen, with a resulting absorption of heat. 
This heat loss, as shown by calculation, 
amounts to a very small proportion of the 
whole and has always been considered by met- 
allurgists as relatively unimportant, so that it 
remained for Mr. Gayley to actually try the 
experiment on the large scale. 

At the Isabella furnace in Pittsburg he in- 
stalled a refrigerating apparatus through which 
all the air pumped by the blowing engines first 
passed. The moisture was here deposited as 
frost, and the air going into the furnace con- 
tained only a very small and practically con- 
stant residue of moisture. As about four tons 
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of air were required per ton of iron made, and 
as it was necessary to provide for a production 
of at least 400 tons per day, it can readily be 
seen that this was a large and expensive experi- 
ment, and one only possible to a person, who, 
like Mr. Gayley, commands the resources of a 
wealthy corporation. 

The results obtained by this process were 
magnificent, and far surpassed anything which 
could have been reasonably expected. In place 
of the 5% saving in fuel which some metallur- 
gists had calculated, a saving of 20% was made, 
while at the same time the output was in- 
creased about 20% and some minor economies 
were manifested. 

These results were published by Mr. Gayley 
in 1904 and were explained by him as being 
principally due to the constancy in the amount 
of moisture rendering the working of the fur- 
nace more uniform and requiring the carrying 
of less reserve heat in the hearth. They, of 
course, attracted wide attention, but his ex- 
planations were by no means entirely satisfac- 
ory to the metallurgical world, and in the dis- 
cussion that followed they were severely at- 
tacked. Indeed, some of our German friends 
even went so far as to insinuate more or less 
directly that the results were impossible, and 
that therefore must have been doctored. How- 
ever, in the following year J. E. Johnson, Jr.,a 
furnace superintendent of Longdale, Va., 
worked out what is undoubtedly the true ex- 
planation of the process, and at the same time 
propounded a new theory of the heat require- 
ments of the blast furnace which has at one 
stroke placed the smelting of iron on a sound 
theoretical basis. This theory has since been 
elaborated by Prof. H. M. Howe, of Columbia 
University, and the net results may be said to 
be scarcely less important than the original 
invention of Gayley; since by this theory all of 
the means of attaining fuel economy are clearly 
pointed out, and furnace practice is removed 
from the empirical and placed on an exact 
basis. 

This principle, which may be called the the- 
ory of critical temperatures, when reduced to 
its simplest terms may be stated as follows: In 
many heating operations there takes place at 
some definite temperature a heat absorbing re- 
action or change of state. The minimum tem- 
perature at which this can occur is termed the 
„critical temperature,“ and it is only the heat 
units delivered at or above this point which 
can be utilized. 

As the clear understanding of this principle 
is essential in our following discussion of fuel 
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economics, I will elaborate somewhat, and bor- 
row a few illustrations from Prof. Howe’s most 
lucid discussion. Continuous heating appara- 
tus in which the heat is derived from heated 
gases may be divided into two classes; those 
which have and those which have not a criti- 
cal temperature, at and above which more heat 
is needed than at the average of the tempera- 
tures below it. If there is no critical temper- 
ature then it suffices that there shall be some 
margin between that initial temperature of 
the heating gases and the temperature to 
which the objects are to be heated, and the 
breadth of this margin is of secondary impor- 
tance. If, on the other hand, there is a critical 
temperature then the margin must be at least 
as great as called for by the proportion. 
(T:—T-): Te :: He : Hd, or 
T: = Te (1—H-/Hb), 

where T. = critical temperature, T, = initial 
temperature of heating gases (in most cases the 
temperature of combustion); He = heat to be 
supplied above the critical temperature, Hb = 
heat to bring the body to that temperature. 

Take the case of water as an example. If it 
is desired only to heat it to 100° C. without 


‘boiling it then the operation belongs to the 


first class; the heating gases may be supplied 
at only the narrowest possible margin above 
100° C., and yet by proper contact they may 
be made to give up all of their heat to the 
water, so that a theoretically perfect heat util- 
ization is obtained. If, however, it is desired 
to boil the water the case is different. Not only 
must we supply 100 calories per gram to heat 
it up to 100° C., but we must also supply 536 
calories at a temperature above 100° in order 
to convert the hot water into steam at the same 
temperature. Please note particularly that the 
536 calories must be supplied at a temperature 
above 100°, for this is the important point, and 
it is quite evident that it would not avail for 
the purpose of boiling to supply an infinite 
number of calories at any lower temperature. 
Of course, the obtaining of this large amount of 
heat at a temperature above 100° C., necessi- 
tates a high initial temperature of the heating 
gases if we are to have efficient utilization of 
our heat. A concrete example will make this 
plain. 

Suppose for simplicity that the heating gases 
as well as the heater have a specific heat of 1. 
Then if they be supplied at 101° C., the heat 
available for boiling will be 101 — 100, or 1 
calorie per gram of gases. Wherefore it will 
require for boiling one gram of water, 536 
grams of gases. The total heat contained in 
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these will be 536 x 101 or 54,136 calories, and 
as it only requires 100 + 536 or 636 calories to 
636 
boil the water, we are only utilizing 
54,136 

x 100, or 1.17% of our heat. If, on the other 
hand, we supply the gases at 636° C., then the 
heat available for boiling will be 636 — 100, 
or 536 calories per gram. Only one gram of 
gas containing 636 calories will be required, 

636 
and our heat efficiency will be x 100, or 
636 


100%. In addition it is evident that at any 
temperature above 636 our gases can perfectly 
utilize their heat. 

Returning to the specific case of the blast 
furnace, it is evident that we have here an op- 
eration involving a critical temperature, or in 
fact several critical temperatures, the chief of 
which come at the melting points of iron and 
slag. As these points are not so very far apart, 
it is sufficiently accurate for most purposes to 
consider only a single critical point, which is 
placed by Mr. Johnson at the free running tem- 
perature of the slag, or under average condi- 
tions at about 1,500° C. 

Applying our previous reasoning we must 
have for maximum efficiency: Heat available 
above T. equal to or greater than heat needed 
above Te. In other words, to increase the ef- 
ficiency, we can increase the heat supplied, or 
decrease the heat needed above the critical 
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temperature. Now the drying of the blast acts 
in both ways. The heat needed is decreased 
because there is no moisture to be decomposed 
into hydrogen and oxygen, a heat absorbing re- 
action which only takes place at high temper- 
atures, while in addition the temperature of 
combustion, Ti, and therefore necessarily the 
heat supplied is considerably increased. 

This latter assertion I can perhaps make 
somewhat more clear. We have heat supplied 
= (T; — Te) x weight of gases x specific heat 
of gases. But 

net heat developed by reactions 
W weight of gases x specific heat of gases, 
and substituting this in the first equation we 
have: 

Heat supplied = Net heat of reactions — (T. x 
weight of gases x specific heat). Now the net 
heat developed by the reactions is equal to the 
heat of combustion of the fuel less the heat ab- 
sorbed by the decomposition of the moisture, 
wherefore the source Of our saving is evident. 

Finally, to summarize, the dry blast widens 
the margin between the temperature of combi- 
nation and the critical temperature, and there- 
fore produces an increase in efficiency measured 
by the increase in the heat delivered above the 
critical temperature, rather than by the in- 
crease in total heat supplied. The case is per- 
fectly analogous to the fact that if gases which 
are to boil water be raised from 101° to 105° 
C., or by only 4%, the heat theoretically avail- 
able for this purpose is increased by some 400%. 


THE MANUFACTURE OF CONCRETE BRICK 
FROM BLAST-FURNACE SLAG’ 


By JOSIAH BUTLER, M. I. M. E. 


The important question of the utilization of 
the waste material produced by blast and other 
furnaces has seriously occupied the considera- 
tion of experts for some time past, and this 
paper deals briefly with a method of utilizing 
this waste material profitably. We have first 
to consider the fact that all slag made by the 
present blast furnaces costs from 8 to 12 cts. 
per ton Of iron produced to convey it to the 


*From a paper read before the Staffordshire Iron and 
Steel Institute, Dudley, Eng., Jan. 15, 1908 


slag dump, this cost not including any rental 
on the dumping ground. In a furnace produc- 
ing 800 to 1,000 tons per week, the cost of re- 
moving the slag only would be $5,000 per an- 
num. On account of the large amount of lime 
and silica contained therein, blast furnace slag 
is a most valuable brick making material. 
Instead of removing the slag to the dump, 
that by running it in its molten state into 
water, and there granulating it, a first-class 
brick making material is available. The excess 
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lime in the slag causes it to granulate easily in 
direct contact with water, which converts all 
free lime into a fixed state, and at the same 
time eliminates all free sulphur from the slag. 
The ease with which the slag is granulated 
saves considerable expense, no grinding being 
necessary as with other slag and dust destruc- 
tor refuse. A great number of plants are in 
active operation on the continent manufactur- 
ing brick from blast furnace slag. 

In 1904, a small plant was erected at the 
Landore Works of Messrs. Baldwins, Ltd., ca- 
pable of producing about 8,000 bricks per day 
Of nine hours, as an experiment. 

The brick produced by this experimental 
plant has proven so satisfactory as a building 
material that a much larger plant has been con- 
structed at the Landore Works on the German 
principle, with a daily output up to 45,000 
brick. 

The granulating is done by running the 
molten slag into a bosh of water about six 
times the volume of the slag. The back-water 
from the furnace, tuyeres and coolers is used 
for this purpose. The excessive quantity of 
lime contained in the slag causes it to split up 
immediately upon contact with the water and 
all trace of unspent and free lime is entirely 
eliminated from the slag. The free sulphur at 
the same time is carried off by the great volume 
of steam generated in consequence Of the in- 
tense heat of the molten slag falling into the 
water. The slag being thus granulated, is 
flushed down a culvert into a receiving dump 
at the bottom of an elevator erected at some 
distance from the blast furnace, which conveys 
it to a number of heavy squeezing rollers which 
separate the water from it and crushes any 
coarse particles of slag existing. After passing 
through these squeezing rolls, it drops into a 
hopper truck which conveys it to stock bunk- 
ers at the brick works. 

For the manufacture of brick from blast-fur- 
nace slag, white lime containing no more than 
one-half of one per cent. Of magnesia has been 
found to be the most satisfactory. The lime 
in the unslacked state is put through an ordin- 
ary jaw crusher and ground in a ball mill to 
pass through a mesh of about 8,000 per sq. in. 
The slag and unslacked lime in their proper 
proportions (95 to 93% granulated slag and 5 
to 7% lime) are taken to the top of the build- 
ing and conveyed to a silo, capable of holding 
enough material to make 1,000 brick. The 
silo when filled is dropped into a preparing ma- 
chine with a steam-jacketed chamber and con- 
taining pulverizing blades working on the prin- 
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ciple of a Root’s blower. The heat generated 
from the steam-jacketed chamber sets up the 
reaction of the hot lime, which produces in the 
brick at this stage sufficient hardness to en- 
able it to be handled satisfactorily by the oper- 
ators of the brick press and hardening cham- 
bers. After the mixture has been thoroughly 
worked (about 25 minutes) and the lime suf- 
ficiently incorporated into the granulated slag, 
the mixture is let out on the first floor above, 
and there served to the machines as required. 
After being pressed into their requisite shapes 
and sizes, the brick are placed in flat-topped 
trolleys, holding about 700 to 900, and taken 
to the steaming chambers, where they are al- 
lowed to remain for 12 hours. 

After the steam is turned off and blown as 
far as possible into the next chamber, which 
should by this time be ready to receive it, tne 
brick are taken out and loaded into trucks 
ready for use. It is found that at this stage 
they are sufficiently hard to endure rough 
handling, the steam in the chambers having 
started the reaction in the lime in a very rapid 
manner, enabling the brick to be used on con- 
struction work as soon as they are cold enough 
to be handled. 

Blast-furnace slag is necessarily somewhat 
uniform in quality, as otherwise the quality of 
the iron would be affected. Therefore, if the 
quality of the iron be right, which, of course, 
is the first object of the blast furnace, it neces- 
sarily follows that the resultant slag will be 
of a gray color and suitable for granulating. 
In the event of a furnace turning out black 
slag, it is better to remove it to the 
dump, rather than have varying colors in the 
brick. 

The amount of slag required in the granu- 
lated form is about three tons per 1,000 brick. 
The lime employed must be, as far as possible, 
a pure, fat, white lime, and must necessarily 
contain in the slacked condition as high a per- 
centage of oxide of calcium as it is possible to 
obtain. This should certainly not be under 
92% The admixture of clay or magnesia, 
which is suposed to impart so-called hydraulic 
properties to the lime, is detrimental, and any 
appreciable quantities of such mixtures will 
make the lime unworkable. 

In reference to the slacking of the lime we 
must distinguish between two methods. 1. The 
slaking of lime alone without the presence of 
granulated or ground slag. 2. The slacking of 
the lime simultaneously with the mixing of the 
slag. In the first method many advantages 
which alone are offered in the latter method, 
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are entirely lost. One point that has an im- 
portant influence on the composition of a suit- 
able molding material, is the conversion of 
burnt lime into hydrate of lime, which takes 
place by 100 parts of burnt lime absorbing 32 
parts of its weight of water, which combines 
chemically with the lime, generating consider- 
able heat. The author, therefore, contends that 
the process in which unslacked lime is used for 
the purpose of mixing with granulated or 
ground slag, is much more suitable in all cases 
where the granulated slag carries a certain 
amount of water or moisture. The moisture, 
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however, should not exceed 10 per cent. in the 
process under consideration. 

The crushing strength of these brick is up- 
wards of 2,200 lbs. per sq. in. when not less 
than nine months old. When thoroughly sea- 
soned brick are immersed in water for a period 
of 50 hours, the increase in weight due to ab- 
sorption of water is about 12.5%. 

The total cost of manufacturing 1,000 brick, 
including interest and depreciation on a plant 
and building costing $50,000, and having an 
output of 45,000 bricks per day, is $3.13, of 
which $1.03 is for labor. 


FOR THE IRON AND 


BRASS FOUNDRY 


By JOHN B. C. KERSHAW 


CONDENSBD FROM 


Electricity is undoubtedly an expensive heat- 
ing agent, and at first sight proposals to em- 
ploy it for producing molten metal for casting 
may appear to be not worth the consideration 
of practical men. : 

Taking a generating plant of the most mod 
ern type with a combined efficiency of engines 
and dynamos of 85% and using 3.5 lbs. of 
coal per kilowatt-hour generated (equivalent 
to 2.6 lbs. per E.HP.-hr.) we have the following 
comparison: Heat produced by burning 2.6 
Ibs. of coal, testing 14,220 B. T. U. per 1b. 
36,972 B. T. U. 

Heat produced by 1 HP.-hr. after conversion 
into electric energy, and use of this energy to 
produce heat by resistance heating = 2,162 
B. T. U. per Ib. 

The ratio between the heat available in the 
coal burned, and that produced by the electric 
current when employed for resistance heating, 
is thus 36,972:2,162, or 17 to 1, and as al- 
ready stated when studied in this manner, the 
proposal to employ electric methods of heating 
in the iron and brass factory seems to offer no 
practical advantage. Even should the electric 
energy be generated by water power, the eco- 
nomic advantage would seem to be on the side 
of the use of coke for heating purposes, say at 
$4.25 per ton, unless the electrical horsepower- 
hour could be sold to the consumer at the rate 
of 0.0296 cent, or $2.58 per E. HP.-year. This 
figure is about one-half the lowest rate yet 
quoted for electric energy, even in Norway 
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and Switzerland. Unless, therefore, some very 
important and valuable advantages result from 
the use of electricity as a heating agent, its ap- 
plication in the iron and brass foundry is an 
innovation which must be long postponed. It 
is the purpose of the writer in this article to 
point out what these advantages are, and to de- 
scribe some of the forms of furnace which 
might be employed for this special purpose. 

The first and more important of these advant- 
ages is that the heat can be generated where 
it is required, that is, within the mass of metal 
requiring to be melted, and that the efficiency 
of the resistance type of furnace may by care- 
ful work be raised to over 75%. The losses 
from radiation and conduction are in fact 
greatly reduced as compared with the usual 
methods of work. How large the heat losses 
are in metallurgical operations as ordinarly 
carried on can be gaged from the following 
tabular statement prepared by Prof. Burgess, 
of the University of Wisconsin: 


Thermal 

Efficiency 

Product. Type of Furnace. Per cent. 
Cast Iron Blas en's . . . 52.6 
See! Acid process 3419 
Steel! e e e Basic process. 10. 0 
Pig iron --.Reverberatory ...... 8.5 
Wrought iron..... Reverberatory ...... 5.0 
Steel ied car eree a aes Siemens crucible..... 4.0 
Steel. .. . Greenwood crucible.. 2.0 


The blast furnace stands in a category by 
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itself, and it will be many years before it is 
displaced. The values for the efficiency of the 
furnaces used for producing steel and wrought 
iron were calculated by comparing the heat 
theoretically required to raise the metal to the 
molten state, with that present in the fuel ac- 
tually required to produce the effect in prac- 
tice. 

If these efficiencies be accepted as correct, 
the superior economy of direct heating by fuel 
largely disappears, for when 9/10 or 19/20 of 
the heat value of the fuel is lost, and only 
1/10 to 1/20 is successfully utilized, the two 
methods of heating are practically on a level. 

A second advantage offered by electric heat- 
ing is that the furnaces and crucibles would 
have longer life than by the usual methods 
of work, since they would not be exposed to 
any external heating, and the highest tempera- 


ture would be attained within the mass of 


metal they contained, rather than at the ex- 
terior of the furnace or crucible walls. An- 
other advantage no less important is, that the 
metal during the melting operation need not 
be exposed to the air or to the products of 
combustion of the fuel used, and that there- 
fore some of the losses due to the formation 
of oxides and dross would be avoided. In the 
melting of the finer kinds of steel, the possibil- 
ity of conducting the melting operation under 
the surface of a protective flux or in an inert 
atmosphere, is of considerable value. The 
final advantage which will be named here, is 
the cleanliness with which the melting of the 
metal in the electric furnace is attended. In 
other furnaces or crucibles a certain amount 
of the ash of the fuel which is always present 
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as dust in the atmosphere of the building, must 
get into the molten metal, and the silica, which 
is the main constituent of this ash, may have 
prejudicial effect upon the physical properties 
of the finished metal. With the better forms of 
electric heating, this contamination of the prod- 
uct is impossible, and the chemical constitu- 
tion of the finished metal can therefore be 
more accurately gaged and controlled. 

As a general rule one may estimate that 
from 400 to 500 KW.-hrs. would suffice to melt 
one ton of metal in resistance furnaces with 
internal heating, such as those of Heroult, 
Keller, Kjellin and Colby (See Engineering 
Digest, March, 1908, p. 277), and that with 
cheap electric power (say at $10 per E. 
HP.-yr.) the cost would not exceed 80 cents per 
ton. The writer does not suggest, however, 
that a large furnace for electric heating of the 
metal required daily in any brass or iron foun- 
dry should be erected, without preliminary 
trials in the laboratory cr upon a small indus- 
trial scale. Each case will demand special con- 
sideration by an expert electro-metallurgist, 
and it is quite certain that there will be many 
cases in which no change can be recommended, 
as there would be nothing gained by substi- 
tution of electric for the ordinary methods of 
heating. 

Rut in particular ceses and industries, espe- 


-` cially those relating to the production of fine 


castings in iron, steel or brass, electro-thermal 
methods have much in their favor, while the 
facts and figures given in preceding sections of 
this article prove that the electric method of 
working may compare favorably as regards 
cost, with the older process. 


RECENT TESTS OF PORTLAND CEMENT 
AND CEMENT MORTARS 


There has recently been issued by the 
United States Geological Survey a bulletin en- 
titled “Portland Cement Mortars and Their 
Constituent Materials,“ which gives the results 
of over 25,000 tests made by Messrs. Richard 
L. Humphrey and William Jordan, Jr., during 
the years 1905-1907 at the Structural Mate- 
rials Testing Laboratories at Forest Park, St. 
Louis, Mo. The report may be divided into 
two parts. The first deals with tests, chemical 
and physical, of the seven different cements 
which were donated and of a typical cement 


composed of a mixture of equal parts of each 
of the seven brands; and of tests on 1:3 mor- 
tars made with these cements in which a stan- 
dard sand was used. The second part of the 
report deals with tests of 22 sands, 12 gravel 
screenings and 25 stone screenings, and of 
mortars made with these sands, and with the 
gravel and stone screenings. 

The tests of the seven cements and of the 
mix indicate clearly that the maximum tensile 
strength of specimens made from neat cement 
is reached in about 90 days. From that time 


MAY, 1908. 


RECENT INCANDESCENT LAMP TESTS 


till 180 days the tensile strength remains 
nearly stationary, and from 180 to 360 days 
there is a decrease in tensile strength of about 
25%. In the case of standard mortars made 
from the various cements, all showed the same 
characteristic falling off in tensile strength 
from 180 to 360 days.. The mix, however, 
showed a falling off from 90 to 180, but 
a slight increase in strength from 180 to 360. 
Further tests made on the mix, after storage 
in air-tight cans for periods varying from a 
few weeks to a year, indicated that after 180 
days the tensile strength was fairly constant 
or slightly increased. Altogether the tests for 
tensile strength on both specimens made from 
neat cement and from standard mortars do 
not exhibit the uniformity which we might 
hope to find. As regards the falling off in 
tensile strength from 180 to 360 days, these 
tests indicate the necessity of carrying our 
tests over a further period of time, and also 
of making tests at a 270-day period. The tests 
on the compressive strength indicate a 
steady and rapid increase in strength up to 
180 days and a slight increase in strength from 
then on. Tests on the transverse strength 
showed an increase up to 90 days, strength 
practically stationary from 90 up to 180 days, 
anda slight decrease from that time to 360 days. 
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-A study of the percentage of gain in 
strength for various periods of time discloses 
the important fact that while cements may 
test high or low at seven days, at 360 days 
all are fairly close to each other. Cements 
which tested low at seven days, as a matter of 
fact, tested higher at 360 days than did those 
giving high strengths at 7 days. 

The tests indicate, further, that mortars 
made with a cement composed of a mixture 
of a number of standard brands are likely to 
prove more efficient than mortars made with 
any of the individual brands. Further tests, 
however, must be made before this hypothesis 
can be definitely established. 

The tests made on the sands, gravel and 
stone screenings indicate that the tensile 
strength of mortars made from them decreases 
with an increase in the percentage of voids. The 
same is true for the compressive and transverse 
tests, though not so marked in the tests for 
transverse strength. Tests for density of mortar 
indicate that the density is greatest for the 
least percentage of voids, as would be ex- 
pected. These tests will be valuable to the 
contractor in that they will furnish him with 
a guide to the types of sand and screen- 
ings that he should avoid using in concrete 
work. 


RECENT INCANDESCENT LAMP TESTS“ 


By T. H. AMRINE, B. S.t ” 


At the present time there are only three 
types of incandescent lamps having a wide 
enough commercial use to make them impor- 
tant factors in incandescent lighting. The 
first, and by far the most widely used, is the 
familiar carbon filament lamp, which in ordi- 
nary sizes gives an efficiency seldom exceeding 
3.1 watts per candle power with an effective 
life of approximately 500 hours. The second 
type is also a carbon filament lamp, but the car- 
bon by the process through which it passes in 
manufacture is given somewhat the character- 
istics of a metal, and for this reason is called 
the metallized filament lamp. The manufac- 
turers have claimed for it an efficiency of about 


*From Bulletin No. 19, University of Illinois Engineer- 
ing Experiment Station. 


First Assistant, Department of Electrical Engineering, 
Engineering Experiment Station. 


2.5 watts per mean horizontal candle power. 
In the third type the filament is made of the 
metal tantalum and there is claimed for it an 
efficiency of about 2 watts per candle. 

From the results of tests made on ten of 
each of these lamps, it was found that the 
carbon lamp, working on steady, direct cur- 
rent supplied by a storage battery, at very low 
prices per KW.-hour ($0.01 and under) is the 
most economical on account of the small num- 
ber of burn-outs and the low cost of the lamps. 
For costs of power from $0.011 to $0.032 per 
KW.-hour the metallized lamp gives the lowest 
cost, while for all higher prices of energy the 
tantalum gives the best economy. With al- 
ternating current even though badly fluctuat- 
ing, the relative performance does not change 
a great deal, though on account of the large 
number of burn-outs with the metallized lamp 
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at no time does it give the most economical 
results. 

The investigation seems to indicate that so 
far as economy of operation goes, the metal- 
lized lamp has practically no field in incan- 
descent lighting. From the standpoint of low 
cost of renewals, an important item with light- 
ing companies that furnish free renewals, it 
cannot compete with the carbon or tantalum 
lamp, especially upon poorly regulated circuits 
and where there is vibration or rough usage. 
In cost of power consumption the carbon lamp 
leads for very low costs of power, and the tan- 
talum for higher costs of energy. The metal- 
lized lamp seems to have a narrow field upon 
very well regulated circuits where the cost is 
between $0.02 and $0.03 per KW.-hour. 

As stated above, for very low costs of power 
the carbon lamp gives the best economy. 
Hence particularly for persons who generate 
their own current it would not pay to change 
from carbon to the higher efficiency lamps, 
because in this case either the cost of power 
is low or else the fuel bill, the only item in 
which there would be a saving by using high- 
efficiency lights, is not large compared with the 
other expenses such as attendance charges, 
taxes and interest. When the cost of energy is 
high, as it is in most cities, the tantalum lamp 
would be the best to use. The metallized lamp 
seems to be restricted to rather narrow limits 
of power and cost and to good operating con- 
ditions.. The newer types of lamps would have 
a great field in lighting railroad trains and 
steamships where the cost of power is always 
high, if filaments were robust enough to with- 
stand the shocks and vibrations that are usu- 
ally present. It seems that it might be possible 
and advisable for manufacturers to develop 
series tantalum lamps for this puropse. 

The distribution of the carbon and metal- 
lized lamps is so nearly identical as to admit 
of little choice between them in this particular. 
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The tantalum lamp differs from these in having 
a low tip candle power which is a point in 
its favor when used with reflectors. 

Long experience in making them has en- 
abled the manufacturers to make a carbon fila- 
ment that will withstand almost any reasonable 
usage. The filaments of both the metallized 
and the tantalum lamps are easily broken, es- 
pecially after they have been burned for a 
while. The filament of the former is so fine 
that jars such as would be caused by screwing 
the lamp into or out of the socket sometimes 
make the two halves of the filament cross each 
other near the top. This short-circuits about 
one-third of the filament, and if the current 
is turned on, the lamp then burns at about 
three times the normal candle power. This, 
of course, greatly reduces the life of the lamps 
if the filaments are not separated. 

From the study of these lamps it appears 
that the carbon filament and the tantalum fila- 
ment lamps can cover adequately all the phases 
of incandescent lighting that are now covered 
by the three types. For low power costs and for 
rough Or unusual uses and for small candle 
power units the carbon lamp is best and often 
the only one that can be used. For higher 
costs of power upon poorly regulated circuits 
and for lightening the load upon Overloaded 
stations the tantalum lamp is best. It is not 
recommended by its manufacturers for use 
upon alternating current, yet the results ob- 
tained show that although it does not do 80 
well upon alternating current as it does upon 
direct current circuits, it still gives better 
economy for the higher power costs than the 
carbon lamp. The principal fault of the metal- 
lized lamp is that of mechanical weakness, 
which probably does not exist in the larger 
sizes where a heavier filament is used, 
so that for units of 40 or 60 candle power 
or above, this type of lamp is very satis- 
factory. 


NOTES ON STEAM-TURBINE ENGINEERING* 


Taking the Zoelly, Curtis, and Parsons types 
as representatives, it may be stated that as 
regards the first two an efficiency (made up 
of nozzle and vane efficiencies) of 70% may 
be attained in practice, although 65 % is more 
likely to be the actual figure, with a possible 
efficiency of some 80%. The chief losses are 
condensation of steam, leakage from stage to 


From a paper read before the Manchester Association 
of Engineers by the Cbief Engineer to the Manchester 
Corporation, Mr. S. L. Pearce. 


stage, disk friction, eddy currents, and vane 
friction. The Curtis may have a slight ad- 
vantage over the Zoelly in that whenever a 
leakage from stage to stage does take place, 
the losses are collected at the end of the main 
stages, and the steam may be usefully ex- 
panded in the following stages. On the other 
hand, leakage troubles with the Curtis may 
become as serious as they are with the Parsons 
type unless there is a steam-tight joint be- 
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tween the stages. With the Parsons type a 
possible efficiency of 83% may be reached, but 
in practice 65% is rarely exceeded, owing to 
the serious “leakage” factor. From the point 
of possible efficiency therefore the Parsons type 
stands well, but it is thought that in actual 
conditions there is not sufficient difference to 
warrant a decided opinion on the respective 
types. 

The use of superheated steam improves both 
types of prime movers. In the case of a piston 
engine as a means of reducing initial con- 
densation, in the case of the turbine as a 
means of reducing the fluid friction. 

The following table brings out the difference 
effected in such cases: 
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REDUCTION OF STEAM CONSUMPTION DUE TO THB 
USE OF SUPERHEATED STEAM 


Superheat, degs. F... 13 30 50 100 150 200 250 
Saving (Co): 
Turbineeess 6.1 7 8 14 19 23 24.4 
Piston engines .. 6.8 12 20.5 28 31.7 34 


The square feet of floor space per kilowatt 
for sets of 3,000 KW. capacity and over may be 
put down at 0.35 sq. ft. for piston engines, and 
0.1 sq. ft. for turbines. No advantage can be 
shown for the steam turbine as against the 
piston engine for sizes of 500 KW. and under. 
On the other hand, given ample supplies of 
cooling water for capacities above this figure, 
and especially for the larger units of 3,000- 
5,000 KW., the turbine is préeminently the 
prime mover to be adopted for electric work in 
our present state of engineering knowledge. 


FUEL CONSUMPTION IN PRODUCER-GAS PLANTS* 


The accompanying table (1) shows the re- 
sults obtained on a wide range of fuels tested 
by the technologic branch of the U. S. Geo- 
logical Survey, under the direction of Joseph 
A. Holmes, expert in charge, and Robert Hey- 
wood Fernald, engineer in charge. These tests 
were made at St. Louis, Mo., at the fuel test- 
ing plant, which was located on the grounds 
of the Louisiana Purchase Exposition. 

At the time this plant was erected there 
were but few gas producer plants in the coun- 
try burning any class of bituminous coals, and 
many prominent engineers were in doubt as to 
the possibility of operating a gas engine on 
gas produced from coals such as are mined in 
the central and western states. 

This branch has done a valuable service to 
the country in demonstrating the possibility 
of burning nearly all classes of low-grade fuels 
with good economy. As will be noted in the 
tables, the poorer coals required a correspond- 
ingly greater quantity of the fuel to produce a 
horse-power. 

The equipment used was a 250-HP. pressure 
producer with a centrifugal tar extractor and 
gas holder. A 235-HP. 3-cyl. vertical gas en- 
gine belted to a generator produced power 
which was measured by electric instruments 


connected with the switchboard. As will be 
seen the results obtained are much better than 
those from steam plants of corresponding size. 
TABLE I.—FUEL CONSUMPTION IN 250-HP. PRO- 


DUCER GAS PLANT, 96 8. 55 SURVEY. 
u. ft 


standard gas B. T. U. Lbs. fuel,“ 
per lb. equiva- per as flred 
lent“ fuel, cu. ft. per 
as flred. std. gas B. HP.- hr 
Florida peat..... 28.5 175.2 2.57 
Lignites gg 2 6.3 169.9 2.43 
Illinois coals7.... 49.6 153.2 1.66 
Pennsylv’nia coals; 71.4 141.6 1.16 
W. Virginia coals}. 77.5 149.6 1.03 


*Equivalent fuel includes that used in the producer. 
and also the amount required to generate the steam 
necessary for operating the producer. 

Averages of results obtained from four coals. Of the 
four Pennsylvania coals tested, two came from the lower 
Kittanning bed, one from the lower Freeport and the 
fourth from the Pittsburg bed. Of the West Virginia 
coals, one came from the Ansted bed, another from the 
Eagle, both of these being mined in the New River dis- 
trict: a third from the Pittsburg and the fourth from 
the Keystone bed. 


TABLE II.—PROXIMATE ANALYSES AND CALORIFIC 
VALCES OF FUELS IN TABLE I. 
Proximate analysis, 


Per cent. B. T. U. 
per 

Fuel. Mois- Volatile Fixed lb. fuel, 

ture. matter. carbon. Ash as fired. 
Florida peat.. 21.00 51.72 22.11 5.17 8.127 
Lignites 35.05 28.96 ä 8.27 7.164 
Illinois coals.. 11.51 31.81 43.46 13:22 10.651 
Penna. coals.. 3.47 19.68 67.31 9.51 13.651 
W. Va. coals.. 2.47 3212 60.24 5.17 14.248 


THE SPECIFIC HEAT OF SUPERHEATED STEAM 
PROF. SIDNEY A. REEVE IN “POWER” 


As to what values of Sp, after all this review 
(of the work of Grindley, Griessmann, Lorenz, 
Dodge, Linde, Knoblauch and Jakob, and 
Thomas) seem most worthy of acceptance, the 


*Published by permission of the Director of the U. S. 
Geological Survey. 


author would state emphatically that a rough 
guess is all that is permissible. No single re- 
port is sufficiently beyond question to warrant 
loyal adoption; and the averaging of discrepant 
reports, each of which is open to suspicion, 
is hardly a scientific process. 
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For what it may be worth, the author would 
state his view of the probable truth as follows: 

(1) Near the saturated condition the value 
of Sp (specific heat at constant pressure) in- 
creases markedly with pressure. Beginning 
with a value perhaps as low as 0.35 for a good 
vacuum, and passing 0.50 at or near atmos- 
pheric pressure, the value will pass 0.6 or 0.7 
at familiar boiler pressures and possibly attain 
0.8 at very high boiler pressures. There is no 
reason why the value should not be expected to 
surpass even unity at pressures beyond the 
highest boiler pressures, approaching the criti- 
cal pressure for water. 

(2) The above does not necessarily apply 
to conditions of superheat far removed from 
saturation. We should expect Sp to approach 
independence of the pressure, if not to indepen- 
dence of both temperature and pressure, under 
high superheat. 
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(3) Under constant pressure the value of 8, 
probably decreases with increasing temper- 
ature under the higher pressures, and increases 
with the temperature under lower pressures. 
No hazard may be made of the rate of variation 
with temperature, except that the rate is proba- 
bly different for each different pressure, and 
perhaps also with the temperature itself. The 
rate, particularly under the higher pressures, 
may change sign as it proceeds; that is, being 
first negative and then positive, as indicated 
by Knoblauch and Jakob’s curves (see Techni- 
cal Literature, June, 1907, p. 252). | 

(4) Under constant temperature and vary- 
ing pressure, Sp probably varies directly as the 
pressure. 

If these estimates be true, the engineer, in 
order to adopt any value of Sp for use, must 
know not only the pressure expected, but also 
the range of superheat. 


THE SLIPPING OF STEEL AND CAST-IRON CAR WHEELS* 
By GEORGE L. FOWLER ` 


There are two kinds of slipping to which 
car wheels may be subjected. One is the 
skidding action due to the locking of the 
wheels by the brake-shoes. The other form oc- 
curs when the driving wheels of electric motor 
cars, for instance, are turned faster than the 
corresponding rate of motion of the car and the 
whole periphery of the wheel slides over the rail. 

Separate tests were made with steel and 
cast-iron wheels on old and new rails, for both 
the skidding and spinning motions. In loading 
the wheels, the weights were increased by regu- 
lar increments of 2,000 Ibs. up to 30,000 Ibs. 

Inasmuch as the steel wheel offers greater 
resistance to spinning, it is better adapted for 
use as the driving wheel of an electric car 
than the cast-iron wheel and is less liable to 
skidding. It appears that the cast-iron wheel 
wears away more rapidly than the steel wheel 
after the hard surface metal has been broken 
through. 

The indications are that in skidding a short 
distance at low speed a cast-iron wheel is 
more apt to develop a flat spot than is a steel 
wheel. On the other hand, if the skidding 
continues for some distance at a high speed, 
the wheel becomes heated and then the steel 
wheel is the first to yield, unless the surface 
chill of the cast-iron wheel has already been 
worn through. 


From “The Car Wheel,“ published and copyrighted by 
the Schoen Steel Wheel Company. 


COEFFICIENTS OF FRICTION BETWEEN 
CAR WHEELS AND RAILS. 


Load on Spinning. Skidding. 
Wheel in Steel Cast-iron Steel Cast-iron 
lbs. wheel. wheel. wheel. wheel. 
2,000 259 243 28 5 287 
6,000 234 208 245 254 
10,000 215 204 238 233 
16,000 204 196 232 219 
30,000 203 .183 234 .214 


It also appears from this table that the 
coefficient of friction of the steel wheel de- 
creases as the load is increased, up to a pres- 
sure of about 15,000 lbs., after which it is 
practically constant. The coefficient of fric- 
tion of the cast-iron wheel decreases rather 
rapidly like that of the steel wheel, up to a 
load of 15,000 lbs., after which it falls away 
slowly, through a tendency to decrease with the 
increase of load is manifest. 


As regards skidding, the values of the coeff- 
cients of the two wheels bear the same relation 
to each other as they do for spinning. The 
coefficient of resistance is greater for the steel 
wheel than for the cast-iron wheel; and there 
is the same falling off in the value of the co- 
efficient as the load is increased up to about 
15,000 lbs., after which that of the steel wheel 
is nearly constant, while that of the cast-iron 
wheel continues to fall away slowly. 
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Ethereal Energy.—According to Sir Oliver 
Lodge, in a recent lecture at the Royal In- 
stitution, the density of the ether is 50,000 
million times that of platinum, and in a cubic 
millimeter of space there is an amount of en- 
ergy represented by the output of a million- 
horse-power station working for 30,000,000 
years. 


Sterilizing Drinking Water.—The safest way 
of rendering water which may have been sub- 
jected to pollution innocuous for drinking is 
by boiling it. When it is not practicable to boil 
the water it can be rapidly sterilized by 4.2 
grains of free bromine per gallon of water dis- 
solved in a solution of potassium bromide, and 
then the excess of bromine is removed by a 
corresponding amount of ammonia, so as to 
render the water palatable. The danger of 
contracting enteric fever from having to drink 
polluted water may be avoided by adding 15 
grains of sodium bisulphate to a pint of water, 
which is said to destroy the typhoid bacillus.— 
Engineering Times.“ 


Magnetic Alloy for Reducing Losses in Trans- 
formers, Etc.—An alloy having magnetic and 
electric properties especially adapting it for 
use in ballast coils, transformer plates, etc., 
and capable of reducing the magnetic and elec- 
tric losses to values below those which take 
place with the purest iron commercially ob- 
tainable, has recently been patented by Mr. 
R. A. Hadfield, of Sheffield, England. This 
alloy may be made by melting pure Swedish or 
other pure iron with from 2 to 4.5% of silicon, 
manganese not exceeding 0.7%, and adding 
aluminum to an amount not exceeding 1.3%. 
The alloy should be low in carbon, say, under 
about 0.12%. 


Producer-Gas Motor Car.—A Glasgow firm 
has been conducting experiments during the 
past year on a motor car using producer-gas 
fuel, with highly satisfactory results. The en- 
gine used was an ordinary gasoline one, with 
the compression increased. Tests on runs of 
17 to 35 miles showed a consumption of 1 lb. 
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Scotch anthracite pea coal per ton-mile, when 
the car was operated on that fuel. It was 
found that when producer gas was used the 
exhaust was entirely free from smell and in- 
visible. The fuel hopper is placed immediately 
in front of the washboard, the tops of the two 
being at the same level. The producer is fixed 
to the bottom of the hopper and occupies but 
little space, being 14 ins. in diameter and 20 
ins. high. The car with its load of a day’s sup- 
ply of fuel and passengers weighs about 5 tons, 
and can be gotten under way five minutes after 
the fire is lit. 


Protective Action of Concrete on Steel.— 
Iron and steel, when embedded in concrete, are 
almost wholly protected from rust. This free- 
dom from oxidation, according to Dr. Rohland, 
in a recent issue of “Stahl und Eisen,” is prob- 
ably due to physico-chemical causes which pre- 
vail during the setting process of the cement 
and in the early stages of hardening. The lime 
present in solid solution in the mass combines 
with water, and the colloidal aluminum oxide, 
together with the iron hydroxide and silica 
(both in the colloidal state) are separated from 
the mortar and are gradually coagulated by 
means of the hydroxyl ions. These coagulated 
substances act as a varnish, preventing a fur- 
ther penetration of the water into the interior 
of the cement, and thus protect the steel sur- 
faces against the influence of the oxygen of 
the air and of the water. 


The Metallurgy of Zinc, at the present time, 
is briefly comprehended in the following state- 
ments: The chief ore is zinc sulphide, Zn S, 
infusible at ordinary furnace heats, non-vola- 
tile, easily roasted to Zn O; the roasting is 
done principally in mechanically stirred fur- 
naces, the ore being in small pieces, because it 
is non-porous, compact, and roasts slowly; the 
roasted ore, principally Zn O, is mixed with 
an excess of carbon as a reducing agent, and 
heated in closed fire-clay retorts having con- 
densers attached; zinc vapors begin to come 
off at 1,033°C., and come off rapidly at the 
working temperature of the charge, say 1,200° 
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to 1,300°; the zinc vapor and carbon monoxide 
pass into the condensers, and as they cool de- 
posit the zinc, some in the form of fine dust 
(like hoar frost), most of it as liquid drops; 
the cadmium in the ore and some lead, if pres- 
en, distil over with the zinc, constituting its 
chief impurities. Arsenic is sometimes present 
in the condensed product. Iron does not distil 
over, but some is absorbed from ladles and 
molds in which the liquid zinc may be handled 
and cast.—Prof. J. W. Richards, in ‘‘Electro- 
chemical and Metallurgical Industry.“ 


Alcohol from Natural Gas.—Dr. Henry S. 
Blackmore, an industrial chemist of Washing- 
ton, D. C., has devised a process of converting 
natural gas, which contains on an average 96% 
methane, into alcohol by the action of limited 
portions of oxygen or air in the presence of a 
heat-absorbing fluid, such as steam, which pre- 
vents complete combustion, and maintains the 
temperature below the decomposing point of 
alcohol, the oxidation being induced and main- 
tained by passing the gaseous ingredients 
through an electrically heated gauze. By sub- 
jecting natural gas to a limited or restrained 
oxidation or combustion in this manner, it is 
converted directly into alcohols and dehydro- 
genated alchols known as aldehydes, the alde- 
hyde of methyl alcohol (wood alcohol) being 
known as formaldehyde. The product, there- 
fore, is a mixture of methyl alcohol with a 
small portion of formaldehyde, which can be 
readily separated. If the combustion is proper- 
ly regulated and controlled, 5,000 cu. ft. of 
natural gas will produce approximately 50 gals. 
of alcohol, and as natural gas can be readily 
obtained in unlimited quantities at from 5 to 
10 cents per M. ft., it follows that the cost of 
50 gals. of alcohol produced in this manner 
would Only be 25 to 50 cents for raw material. 
A plant demonstrating the commercial value of 
this process will shortly be erected in western 
Pennsylvania, probably at Bradford.—‘Daily 
Consular and Trade Reports.“ 


Engineering Education in Germany.—Not- 
withstanding the thorough treatment they give 
to all subjects of instruction, it is the aim of 
the German technical universities to turn 
out finished engineers who are capable 
of undertaking independently the execution 


of large engineering problems. Their aim 
is rather to supply ‘the theoretical ground 
work essential for beginning the career 
of an engineer; practical experience 


can only be acquired outside of the technical 
schools after the young men are thrown wholly 
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upon their own intellectual and moral re- 


sources. German authorities claim that the 
strictly theoretical character of the training 
given insures the best results in the end. They 
admit, indeed, that in the first years after quit- 
ting the lecture rooms the German engineer 
will not compare favorably with an English 
colleague who has been engaged in practical 
work, while the German was wresting 
with his theories; but that after the 
lapse of, say, a half dozen years these authori- 
ties claim the German will outstrip his Eng- 
lish rival, will develop a greater originality in 
applying his theoretical principles, and will 
more easily solve new engineering problems. 
While the Germans cheerfully concede that 
English engineers have achieved remarkable re- 
sults from their practical system of training, 
they say that—in the present stage of develop- 
ment of science, with its manifold and compli- 
cated new problems—the English system does 
not carry the engineer far enough, and that it 
does not give him the grasp of principles essen- 
tial for making an engineer of the very highest 
attainments.— Times (London) Engineering 
Supplement.“ 


Comparative Costs of Illumination. —Accord- 
ing to Mr. T. J. Little, in a paper entitled Gas 
Lighting in the Factory.“ read before the Na- 
tional Commercial Gas Association, the amount 
of candle-power obtainable per hour for one 
cent from various sources of illumination can 
be learned from the following table: 


Candle- 
power 
Gas Lamps. Cu. ft. Candle- per hour 
per hr. power. for 1c. 
Acetylene gas....... 0.5 11.6 15.5 
Open tip burner..... 5.0 20.0 40.0 
Gas arc, clear globe.. 18.7 244.0 129.8 
Upright mantle, clear 
chimney.......... 3.7 51.27 138.5 
Inverted mantle, clear 
chimney. 6 2244.64.85 3.0 70.6 235.33 
Watts 
Electric Lamps. per hr 
Cooper Hewitt 192 238.96 124.4 
Enclosed are 600 329.05 5 4.84 
Gem, clear bulb....... 125 36.96 29.56 
Nernst, clear globe, 3- 
SIS G wod ican Sans 264 144.26 54.6 
l6c.-p. Edison 55 11.68 21.78 


The above figures for candle-power are based 
on lower hemispherical readings: acetylene gas 
is assumed at $15 per M. cu. ft., illuminating 
gas at $1 per cu. ft., and electricity at $0.10 
per kilowatt. 
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METHODS AND DEVICES FOR BACTERIAL 
TREATMENT OF SEWAGE.—By William 
Mayo Venable, M. 8. New York: John 
Wiley & Sons. London: Chapman & 
Hall, Ltd. Cloth; 6 x 9 ins.; pp. vi. + 
236; 43 illustrations. $3. 


Reviewed by Robert W. Hall.* 


As stated in the Introduction, “Sewage 
Treatment,“ by William Mayo Venable, deals 
with the subject of sewage disposal purely 
from the engineering standpoint. The role of 
bacterial action is considered in the Introduc- 
tion—the rest of the book being taken up with 
what may be termed the mechanical devices 
and their efficiency. As a guide to the sani- 
tary engineer, it seems to the reviewer that 
this book will prove indispensable. 

The second chapter deals with sewage bib- 
Hiography. It is a very brief reference to 
books and transactions, all in English, and a 
list of articles published in the past two years 
(also confined to those in English). 

The third chapter discusses the general ques- 
tion of the aérobic treatment of crude sew- 
age—enumerating processes, giving data in re- 
gard to areas needed and rates of filtration. 
The next six chapters discuss mechanical de- 
vices. These chapters are uniform in plan, 
and in them the author discusses the prob- 
lems to be solved, enumerates the methods and 
then takes up the devices from an historical 
standpoint, quoting significant patents in de- 
tail. The patents discussed are illustrated by 
figures, of which there are some forty-five, 
(and three plates). Many readers will be 
interested, as the author evidently is, in the 
process of evolution of the various methods, as 
brought out by this historical treatment. The 
six chapters referred to have as their subjects 
(IV) the mechanical removal of sludge; (V) 
the anaérobic treatment of sewage; (VI) in- 
termittent contact systems; (VII) automatic 
discharging devices; (VIII) percolating filters. 

Chapter IX is a summary of engineering 
principles regarding the design of sewage puri- 
fication works.“ Some of the twenty subjects 
discussed are: chemical analysis of sewage; 


*Professor of Biology, Lehigh University. 
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quantity of organic matter; septic action. 
Under the subject of the rate of flow of water 
in sewage through sand, the results of personal 
experiments are given. Quite lengthy quota- 
tions are made from Earl B. Phelps’ paper on 
the Analyses of Effluents, and of statements 
of John W. Alvord in regard to rapid sewage 
purification. 

The tenth chapter describes in detail the 
actual installation of two plants—one at Fort 
Leavenworth, and one at Fort Des Moines. 
The discussion of difficulties and the methods 
used in meeting them should prove very help- 
ful. In the last chapter the author suggests 
designs to meet typical conditions. 


THE ELEMENTS OF RAILROAD ENGINEER- 
ING.—By William G. Raymond, C. E., 
LL. D., M. Am. Soc. C. E., Professor of 
Civil Engineering and Dean of the Col- 
lege of Applied Science, the State Univer- 
sity of Iowa. New York: John Wiley & 
Sons. London: Chapman & Hall, Ltd. 
Cloth; 6 x 9 ins.; pp. xvi. + 405; 107 
figures in the text and 18 plates. $3.50. 

This book is the second volume of a course 
in railroad engineering by Dr. Raymond, the 
first and third of which are in preparation 
and entitled Railroad Field Geometry,“ and 

Railroad Engineers’ Field Book,“ respec- 

tively. The aim of the author has been to 

describe the fixed portion of a railroad -plant 
and to present the underlying principles gov- 
erning the design of its layout, a railroad being 
viewed as a plant operated for the manufac- 
ture of transportation which must be marketed 
at a profit to the owners. In order to cover 
this ground in a single volume suited to the 
time that can be given to the subject in a gen- 
eral course in civil engineering it was found 
necessary to treat very briefly and generally 

a number of topics upon which there already 

exist well-prepared special works, such as 

bridge design, for example, and to enter into 
greater detail on such as only considered in 
works of the same class. The author includes 

a number of original articles, among which are 

those on curve resistance and the cost of the 

worst class of rise and fall. Throughout the 
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book an effort is made to have the student 
always bear in mind that there are alternative 
ways of doing things from those given in the 
text. After an introduction, in which the 
economics of railroad organization are briefly 
outlined, Permanent Way (Part I) is taken up, 
chapters being devoted to such subjects as 
alinement, rails, rail fastenings, ties, ballast 
and roadbed, culverts, bridges and minor 
structures, turnouts, side tracks and yards, 
elevation of the outer rail and signaling. Part 
II discusses the locomotive and its work, in 
which the locomotive is described, its work 
classified and problems involving tractive 
effort, loads and grades are analyzed. Chap- 
ter XIV discusses expenditures and the suc- 
ceeding one the effect on operating expense of 
change in the number of trains, the tonnage 
remaining constant. The effect of distance, 
rise and fall, and curvature on train-mile costs, 
and problems showing the saving due to a 
reduction of these factors form the subjects of 
the two following chapters. Part III, of five 
chapters, treats of reconnaissance and the pre- 
liminary survey, as well as location, construc- 
tion and betterment surveys. AS an appendix 
is given a paper, by Professor W. D. Taylor, on 
the location of the Knoxville, La Follette & 
Jellico R. R., of the Louisville and Nashville 
system. with the ensuing discussion, which ap- 
peared in Vol. LII of the Transactions of the 
American Society of Civil Engineers. While 
much of the contents of this paper is discussed 
in the text proper, the author feels that the 
great value of an example judiciously chosen 
from practice is of such effectiveness in fixing 
principles in the minds of students and in fur- 
nishing them with a variety of viewpoints of 
engineers of experience, that its inclusion is 
abundantly warranted. 


STEAM-ELECTRIC POWER PLANTS.—A 
Practical Treatise on the Design of Cen- 
tral Light and Power Stations and their 
Economical Construction and Operation. 
By Frank Koester, Consulting and De- 
signing Engineer, Member Verein Deuts- 
cher Ingenieure, Associate Member Ameri- 
can Institute Electrical Engineers. New 
York: D. Van Nostrand Co. Cloth; 7% 
x 10% ins.; pp. xviii. + 455; 280 illustra- 
tions, including plans, elevations and half- 
tone plates. $5, net. 


The author of this work has had an exten- 
sive experience in the design and construction 
of power plants ranging from 100 up to 60,000 
KW. capacity, both in this country and in 
Europe, and has been closely identified with 
some of the most prominent works of this na- 
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ture in the United States. He here brings 
together into a coherent whole the very con- 
siderable amount of information which he has 
accumulated during his professional work in 
regard to the best approved modern practice in 
the design, construction and operation of 
steam-electric power plants. Owing to the 
space limitation of a single volume, no attempt 
is made to discuss the design of boilers, tur- 
nines, generators, etc., and for the additional 
reason that excellent treatises on these sub- 
jects already exist. The author has been a 
frequent contributor to the columns of tech- 
nical journals on power plant topics, and has 
incorporated some of his published articles, 
revised and extended, in the work. Chapter 
titles are as follows: I.— Practical Problems. 
Efficiency, and Costs. II.—Location, General 
Layout, Coal Storage and Condenser Water 
Supply. IlI.—Foundations, Buildings, Steel 
Construction, Architectural Features, etc. 
1V.—Boilers, Grates and Stokers, Coal, Com- 
bustion, Flues and Chimneys, Feed-Water 
Heating and Purification, Superheating. 
V.—High and Low-Pressure Piping. VI.—Re- 
ciprocating Engines, Turbines, Condensers, 
Pumping Machinery, Oiling System. VII.— 
Electrical Equipment. VIII.—Design of Small 
Power Plants. IX.—Testing Power Plants. 
X.—Descriptive Discussion of Typical Ameri- 
can and European Light and Power Plants. 
XI.—Principal Dimensions, Data and Illustra- 
tions of Recently Constructed Light and Power 
Plants. In an appendix are given a number of 
tables of metric and English weights and 
measures. The work is profusely and judi- 
ciously illustrated. 


HYDRAULICS.—By F. C. Lea, B. Sc., A. M. 
Inst. C. E., Lecturer in Applied Mechanics 
and Engineering Design in the City anc 
Guilds of London Central Technical Col- 
lege. New York: Longmans, Green & 
Co. London: Edward Arnold. Cloth; 
5% x 8% ins.; pp. xii. + 536; 367 figures 
and diagrams. $5, net. 

In this work the author has endeavored to 
embody the results of the large amount of 
experimental hydraulic work which has been 
accomplished during the past decade—espe- 
cially on the subject of the flow of water—and 
to indicate the methods used in obtaining these 
results. The various formulas derived by 
different investigators for determining the flow 
in pipes and channels are given, including par- 
ticulars of the data from which the constants 
were obtained. These data are subjected to 
logarithmic analysis, the results of which, to- 
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gether with the references cited, should prove 
of marked value to engineers, in enabling them 
to determine on the most suitable coefficients 
to employ under varying circumstances. Tur- 
bines receive considerable attention, the newer 
types being shown, drawn to scale, and an 
original analysis of the form of the vanes 
for mixed-flow and parallel-flow wheels is 
given. Centrifugal pumps are quite fully 
treated, a new characteristic equation being 
developed, from which the performance of the 
pump can be approximately determined. The 
work of American investigators is given prom- 
inence throughout the book, and a very con- 
siderable number of the references made are 
to the Transactions of the Am. Soc. C. E., in- 
cluding those giving details of the Cornell and 
Detroit experiments. Practically every im- 
portant proposition is illustrated by a numeri- 
cal caculation, and at the close of each chap- 
ter from ten to thirty problems are given for 
the further use of students. Chapters are de- 
voted to the following subjects: Fluids at 
Rest; Floating Bodies; Fluids in Motion; Flow 
of Water through Orifices and over Weirs; 
Flow through Pipes; Flow in Open Channels; 
Gaging the Flow of Water; Impact of Water 


on Vanes; Water Wheels and Turbines; Cen- 


trifugal and Turbine Pumps; Reciprocating 
and Other Forms of Pumps; Hydraulic Ma- 
chines; Resistance to the Motion of Bodies in 
Water (Froude’s experiments); Stream Line 
Motion (Hele-Shaw’s experiments). 


CONCRETE.—By Edward Godfrey, Pittsburg: 
The Author. Flexible Leather;4% x 6% 
ins.; pp. 448; illustrated. $2.50, net. 

This work may be divided into four parts. 
The first outlines the general principles to be 
followed in selecting the materials for making 
plain and reinforced concrete, in connection 
with which a thorough exposition of the prop- 
erties of concrete and cement is given, together 
with some data on the cost of concrete struc- 
tures. After this section are reprinted three 
articles by the author which appeared in the 

“Engineering News” during the year 1906, to- 

gether with criticisms of these articles and the 

replies of the author to these criticisms. 

These articles deal with the design of rein- 

forced-concrete beams and slabs, columns and 

footings and retaining walls. Following these 
articles are reprinted a number of other arti- 
cles which appeared in Concrete Engineer- 
ing” in 1907, together with criticisms of these 
articles and the author's replies thereto. 
These articles deal with the design of rein- 
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forced-concrete beams, slabs, arches, chimneys, 
columns, domes, vaults, etc., the design of 
foundations, the shear of concrete and its ap- 
plication to the design of beams and the design 
of dams and the use of concrete therein. The 
final section of the book consists of a number 
of cuts reproduced from various technical jour- 
nals, showing piers, culverts, small arches, etc., 
and illustrating current practice in their de- 
sign. To those unfamiliar with Mr. Godfrey’s 
articles on the design of beams, slabs, columns, 
etc., this work will prove interesting and valu- 
able reading. The rather novel method which 
he uses in presenting the matter, namely, by 
reprinting articles of his which had previously 
appeared, along with the criticisms and 
answers to these criticisms, makes the book 
valuable in that both sides of these some- 
what unsettled questions are brought out, 
thereby allowing the reader to draw his own 
conclusions independently of the author, and, 
furthermore, adds an element of interest to 
the reading that practically all technical works 
lack. Altogether Mr. Godfrey’s work is a 
valuable contribution to the literature of con- 
crete and concrete engineering. 


THE STEAM TURBINE.—By Robert M. Neil-’ 
son, Associate Member of the Institution 
of Mechanical Engineers: Chief of the 
Technical Department at the Hartlepool 
Works of Messrs. Richardsons, Westgarth 
& Co., Ltd. Fourth Edition, Revised and 
Enlarged. New York and London: 
Longmans, Green & Co. Cloth; 6 x 9 
ins.; pp. xxvi. + 604; 387 figures, 46 
plates and many tables. $4.20 net. 

The first edition of this book appeared six 
years ago. Since that time a very large part 
of the history of the steam turbine has been 
made, and for the present (fourth) edition, in 
consequence, the text has been almost entirely 
rewritten, and a number of new chapters 
added. To do this without unduly enlarging 
the size, some of the older matter and an 
explanatory chapter on entropy-temperature 
diagrams have been omitted. The author’s en- 
deavor has been to treat the subject in a man- 
ner intelligible to the average engineer who is 
equipped with a fair, though not necessarily 
extensive, scientific education. The mathe- 
matical exposition of the theory involved has 
been rendered as simple as possible, and much 
attention has been given to the description of 
the minor details of the various types of tur- 
bines considered, which have so great an influ- 
ence in determining success or failure. Con- 
tents: Fundamental Notes and Definitions; 
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History of the Steam Turbine; The Conversion 
of the Heat Energy of Steam into Kinetic 
Energy; Classification and Comparison of Tur- 
bine Types; Losses and Efficiencies; Vane 
Speeds and Bucket Efficiency; The De Laval 
Type of Turbine; Rateau, Zoelly and Hamil- 
ton-Holzwarth Turbines; Elektra Single-stage 
Turbines; Curtis, A. E. G., and Elektra (Two- 
stage) Turbines; The Parsons Type of Turbine; 
Mixed-Type Steam Turbines; Low-Pressure 
Steam Turbines; Effects of Steam Pressure, 
Superheat and Vacuum on Efficiencies; Turbo- 
Generators; Steam Consumption Tests; Steam 
Turbine Power Plants; Ship Propulsion by 
Steam Turbines. Appendix I gives English- 
metric equivalents of steam pressure, vacuum 
and steam consumption, and is followed by a 
second one in which are listed the British 
patents for or relating to steam turbines from 
1784 up to Jan., 1906. 


THE COLORADO SPRINGS LIGHTING CON- 
TROVERSY.—A Compilation of the 
Records, with an Introduction and Epi- 
tome by Henry Floy, M. A. I. E. E. New 


York: Illuminating Engineering Publish- 
ing Co. Cloth: 6%x9% ins.; pp. 327; 
illustrated. $4, net. 


The controversy between the City of Colo- 
rado Springs, Colo., and the Pike’s Peak 
Hydro-Electric Company has become mem- 
orable because it decided in a judicial way 
three questions of great importance to those 
engaged in the business of electric lighting. 
These questions are: First, the meaning of 
the phrase An arc light of standard 2,000 
candle? power; second, the monetary damage 
accruing by the substitution of a 6.6-ampere 
series alternating-current are lamp for “an 
arc light of standard 2,000 candle-power”’; 
third, the financial damage resulting from the 
failure to maintain the substituted lamps at 
their normal operating conditions. The con- 
troversy gains additional value from the fact 
that many of the most eminent experts of the 
country testified on the questions involved. 
The important character of the questions set- 
tled and the fact that the case was arbitrated 
under the statute, there being, therefore, no 
records of the case published in the law jour- 
nals, led the author to put the facts of the case 
in book form. As a member of the Board of 
Arbitration which finally settled the matter, 
Mr. Floy was peculiarly fitted to undertake the 
work of collecting the facts and putting them 
into permanent shape. The author first gives 
a general synopsis of the controversy, and the 
exhibits of the plaintiff and defendant then 
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follow. The testimony of the experts for both 
sides and the summing up of the attorneys is 
given. The award of the Board of Arbitra- 
tion and a good index close the book. Alte 
gether it is a work that will be of permanent 
value to electrical engineers and lawyers 
throughout the country. 


TECHNOLOGICAL DICTIONARY.—In French, 
German and English, with a Large Sup- 
plement, including all Modern Terms and 
Expressions in Electricity, Telegraphy, 
Telephony, Ete. Edited by Alexander 
Tolhausen, Ph. D; Revised by Louis Tol- 
hausen. Fifth Edition. New York: The 
Macmillan Company. Cloth; 4% x 6% 
ins. Vol. I (French-German-English), 
pp. xii. + 1006; Vol. II (English-German- 
French), pp. xiv. + 1026; Vol. III (Ger- 
man-English-French), pp. xii. + 1035. 
Each volume, $2.75, net. 

The first edition of this valuable reference 
work for engineers, chemists and technologists 
appeared in 1877 and comprised some 75,000 
words. The present (fifth) edition contains a 
supplement giving the equivalents of about 
15,000 additional words, which the advances 
in recent years have made it necessary to in- 
clude, particularly in electricity and chemistry. 
The work cevers the various branches of engi- 
neering, architecture, the industrial arts, 
trades, manufactures, theoretical and applied 
chemistry, etc., and will be found to be an 
invaluable companion by those who find it 
necessary to consult technical periodicals or 
books printed in French and German, while 
the various equivalents of business and com- 
mercial terms, together with the technical 
definitions, make it an indispensable one to 
manufacturers and others having a foreign 
trade in countries where these languages pre- 
vail. 


ENGINEERING REMINISCENCES.—Contrib- 
uted to “Power” and the American Ma- 
chinist.“ By Charles T. Porter, Honorary 
Mem. Am. Soc. M. E. New York: John 
Wiley & Sons. London: Chapman & 
Hall, Ltd. Cloth; 6% x 9 ins.; pp. 335; 
illustrated. $3 net. 

To all who are interested in the history of 
the high-speed steam engine, this work of Mr. 
Porter will prove most pleasant and entertain- 
ing reading. The author, holding as he does, 
a most prominent position among those who 
helped to develop and introduce this type of 
engine, is one of the few living men who are 
in a position to write a work of this character, 
which not only serves to some extent as an 
historical record of an important period of 
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. construction and development, but as a valu- 
able biography as well. Among the accounts 
of particular interest is that of the evolution 
and manufacture of the first central counter- 
poise governor. One of the reminiscences, 
which reads more like a novel than an account 
of engineering work, is the description of the 
manufacture and exhibition of the first high- 
speed steam engine exhibited in England. A 
small experimental engine had run successfully 
in this country and a larger one was at once 
designed. It was shipped to England without 
being assembled or tested, and ran at the rate 
of 150 revolutions per minute, which was con- 
sidered to be a remarkable speed at that time. 
The story of the difficulty Mr. Porter encoun- 
tered in the sale of the engine, due to the 
fact that it was a non-condensing engine, holds 
one's attention throughout. The work is writ- 
ten in a simple but interesting style and its 
perusal will doubtless give many an engineer 
several pleasant hours. 


ELEVATOR SERVICE.—By Reginald Pelham 
Bolton, Member of the American Society 
of Mechanical Engineers; Author of ‘‘Mo- 
tive Powers and Their Practical Selec- 
tion.“ Published by the Author, at 527 
Fifth Ave., New York. Cloth; 7% „ 
10% ins.; pp. viii. + 69; 11 figures and 
diagrams, including 2 folding plates. $5, 
net. 

In this book the author shows the share ir 
the work of the elevator which is actually con- 
tributed by the public using it, and by the 
analysis of a considerable amount of person- 
ally collected data he establishes a duty or 
rating for elevators, the speed and number of 
floors served being given. The method of cal- 
culating the desirable combination of elevators 
and building is thus brought out, and some 
interesting comparisons are made as to the 
tenancy of various classes of buildings, which 
should prove of great value to those who con- 
template the erection of similar structures. 
The subject of express service is dealt with, as 
also is that of the equal division of traffic to 
the upper and lower portians of high build- 
ings. Much valuable and hitherto unavailable 
information in regard to the sizes of elevator 
cars is given, together with the proportionate 
loads which accompany their use in serving 
certain numbers of floors. Chapters are in- 
cluded under the following titles: Vertical 
Transportation; Operating Conditions; Passen- 
gers and Operators; Rating the Work of the 
Elevator; Computing the Average Work; Ex- 
press Service; The Shape and Size of the Car; 
Load and Speed Combinations; The Building 
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and Its Proportionate Service; Relation of 
Elevators to Area, Occupants and Floors. A 
large folding diagram is given, by means of 
which the number of elevators for various 
numbers of floors can be readily found for 
buildings of varying areas and for different 
conditions of tenancy, and by which the ele- 
vator service of existing buildings can be ac- 
curately compared with others. An interest- 
ing and useful glossary of terms used in con- 
nection with elevators is also included. 


THE ELECTRIC FURNACE.—Its Evolution, 
Theory and Practice. By Alfred Stans- 
field, Professor of Metallurgy in McGill 
University, Montreal. Toronto: The 
Canadian Engineer. New York and Lon- 
don: The Hill Publishing Co. Cloth; 6 
x 9 ins.; pp. 211; 53 text illustrations. $2. 


The rapid development of the electric fur- 


‘nace and the many improvements which have 


been made in it in the last few years have 
made it extremely difficult for the metallurgist 
to keep himself informed of these advances. 
Five years ago the electric furnace was littl 
more than a scientific curiosity; to-day it is 
looming up as a rival to both the Bessemer 
converter and the open hearth furnace. The 
advances and improvements in the methods of 
construction and operation of the electric fur- 
nace are here treated by Professor Stansfield in 
a simple and interesting style. The book con- 
sists of a series of papers, written about a 
year ago, for the Canadian Engineer“ and now 
collected by the author into one volume. The 
opening chapter of the book presents a concise 
account of the history of the electric furnace. 
Chapter II is devoted to the description and 
classification of the various types of furnaces. 
In Chapter III the question of the efficiency of 
the electric furnace and the relative cost of 
electrical and fuel heat. Chapter IV takes up 
in detail the design, construction and opera- 
tion of the electric furnace. The next two 
chapters treat of the production of iron and 
steel in the electric furnace and its other uses, 
such as the production of zinc, carborundum, 
alundum, etc. The work closes with a short 
chapter on the future of the electric furnace, 
the author giving his views as to the possibili- 
ties of its development. Professor Stansfield’s 
work will be found valuable by metallurgists 
as being a complete and thorough compendium 
of present day knowledge on the subject of the 
electric furnace. Its value is enhanced by fre- 
quent references to articles in recent technical 
publications and to papers presented before 
various scientific societies. 
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NEW BOOKS. 


Civil Engineering. 


METHODS FOR EARTHWORK COMPUTA- 
TIONS.—By C. W. Crockett, Professor of 
Mathematics and Astronomy, Rensselaer 
Polytechnic Institute. New York: John 
Wiley & Sons. London: Chapman & Hall, 
Ltd. Cloth; 6 x 9 ins.; pp. x + 114; 90 
figures. $1.50, net. 


SECONDARY STRESSES IN BRIDGE 
TRUSSES.—By C. R. Grimm, C. E., M. 
Am. Soc. C. E., ete. New Vork: John 
Wiley & Sons. London: Chapman & Hall, 
Ltd. Cloth; 6 x 9 ins.; pp. viii + 140; 60 
illustrations and 13 numerical examples. 
$2.50. 

Economics. 

CORPORATE FINANCE AND ACCOUNTING. 

Treating of the Corporate Finances and 


Securities; the Corporate Books of Ac- 
count; Reports; Negotiable Instruments; 


and the Powers, Duties and Relations of . 


the Corporation Treasurer. With Forms. 
By Harry C. Bentley, C. P. A. Legal 
Notes by Thomas Conyngton, of the New 
York Bar. New York: The Ronald Press. 
Cloth; 6 x 9% ins.; pp. 525. $4. 


Geology. 


A KEY FOR THE DETERMINATION OF 
ROCK-FORMING MINERALS IN THIN 
SECTIONS.—By Albert Johannsen, Ph. 
D., Member U. S. Geological Survey. New 
York: John Wiley & Sons. London: Chap- 
man & Hall, Ltd. Cloth; large 8vo; pp. 
ix + 542; 131 figures and diagrams and 1 
colored plate. $4. 


Materials. 


DIE PRUEFUNG UND DIE EIGENSCHAFTEN 
DER KALKSANDSTEINE.—Results' of 
Tests Made in the Royal Testing Institu- 
tion at Gross-Lichterfelde West. By H. 
Burchartz. Berlin. Germany: Julius 
Springer. Paper; 7% x 11 ins.; pp. 105; 
13 illustrations, mostly in the text. 5 
marks; American price, $2. 


WOOD.—A Manual of the Natural History and 
Industrial Applications of the Timbers of 
Commerce. By G. S. Boulger, Honorary 
Professor of Natural History in the Royal 
Agricultural College, Author of “Familiar 
Trees,“ ete. Second Edition, revised and 
enlarged. London, Eng.: Edward Arnold. 
New York: Longmans, Green & Co. 
Cloth: 514 x 8% ins.; pp. 348; 48 plates 
and 43 text illustrations. $4.20 net. 


Mechanical Engineering. 


RATIONELLER FRANCISTURBINEN- 
LAUFRAEDER.—Und deren Schaufelfor- 
men für Schnell, Normal—und Langsam- 
Läufer. By Viktor Kaplan. Munich and 
Berlin, Germany: R. Oldenbourg. Cloth; 
514 x 8% ins.; pp. 346; illustrations in 
the text and 7 plates. 9 marks; Ameri- 
can price, $3.60. 
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DEVELOPMENT AND ELECTRICAL DISTRI- . 
BUTION OF WATER POWER.—By 
Lamar Lyndon. New York: John Wiley & 
Sons. London, England: Chapman & Hall, 
Ltd. Cloth; 5% x 9% ins.; pp. 317; 158 
illustrations in the text. $3, net; English 
price, 12s. 6d., net. 


HIGH STEAM-PRESSURES IN LOCOMOTIVE 
SERVICE.—By William F. M. Goss, Dean 
of the College of Engineering, University 
of Illinois, Urbana. Washington, D. C.: 
The Carnegie Institution of Washington. 
Cloth; 6% x 10 ins.; pp. 144; 120 illus- 
trations, mostly in the text, and numerous 
diagrams and tables. $1.25. 


HYDRAULIC ENGINEERING.—A Treatise on 
the Properties, Power and Resources of 
Water for All Purposes. By Gardner D. 
Hiscox, M. E., Author of Mechanical 
Movements,” etc. New York: The Norman 
W. Henley Publishing Co. Cloth; 6x 9% 
ins.; pp. 315; 305 illustrations, partly in 
the text, and 36 tables. $4. 


MACHINE-SHOP TOOLS AND METHODS.— 
By W. S. Leonard, formerly Instructor in 
Machine-Shop Practice and in Practical 

Machine Design, Michigan Agricultural 
College. Fifth Edition, revised and en- 
larged. New York: John Wiley & Sons. 
London: Chapman & Hall, Ltd. Cloth; 6 
x 9 ins.; pp. ix + 571; 702 figures in the 
text. $4. 


MASSENTRANSPORT. — A Text-Book on 
Transportation and Storage of Bulk Ma- 
terials. By M. Buhle, Professor of Ma- 
chine Design. Hoisting and Conveying Ma- 
chinery, at the Royal Technical College, 
Dresden, Stuttgart and Leipzig, Germany; 
Deutsche Verlags-Anstalt. Paper; 7% > 
11 ins.; pp. 382; 856 illustrations in the 
text. and 80 tables. 20 marks; bound, 22 
marks; American price, $8. 


Metallurgy. 


LEAD REFINING BY ELECTROLYSIS.—By 
Anson Gardner Betts. New York: John 
Wiley & Son. London: Chapman & Hall, 
Ltd. Cloth; 6 x 9 ins.; pp. ix + 394: 74 
figures and 16 full-page half-tone plates. 
$4. 


THE BLAST FURNACE AND THE MANUFAC- 
TURE OF PIG IRON.—An Elementary 
Treatise for the Use of the Metallurgical 
Student and the Furnaceman. By Robert 
Forsythe. New York: David Williams Co. 
Cloth; 6 x 9% ins.; pp. 368; text ilustra- 
tions, $3, net. 


WASHING AND COKING TESTS OF COAL 
AND CUPOLA TESTS OF COKE.—Con- 
ducted by the United States Fuel-Testing 
Plant at St. Louis, Mo., Jan. 1. 1905, to 
June 30, 1907. By Richard Moldenke, A. 
W. Belden and G. R. Delamater. With 
Introduction by J. A. Holmes, in Charge 
of Technologic Branch. Bulletin No. 336, 
U. S. Geological Survey, Washington, D. 
C. Paper; 5% x 9ins.; pp. 76. 
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INDUSTRIAL ENGINEERING. 


A RECORD OF NEW TOOLS ~ PROCESSES ; AND ‘APPLIANCES Yy 


The publication of material in this section is not paid for. While it partakes more or less of the nature of ad- 
vertising of the firms mentioned, it is intended as review notices of some of the more important catalogues received 
describing new features in machinery, materials, processes, etc., of interest to the engineering profession. 


AN EXHIBITION OF MATERIALS AND 
APPLANCES FOR THE HOME AND ITS 
CONSTRUCTION. 

Architects, engineers, builders and manu- 
facturers of material used in the construction 
of the exterior and interior of houses will be 
interested in the Home Show, which is to be 
given at the Grand Central Palace from May 
2nd to May 9th, inclusive. 

The intention of the management is to inter- 
est every man and woman to whom the word 
“home” is something more than a word de- 
manding definition. An endeavor has there- 
fore been made to secure the co-operation of 
manufacturers of all kinds of supplies for the 
house, not to speak of the land on which the 
house is to be built. 


A feature likely to attract considerable at- 


tention is the display to be made by three 
different firms engaged in the construction of 
portable houses. These temporary homes 
(which can with slight additions be made per- 
manent) are of interest to all who have been 
called upon during surveying work or on simi- 
lar occasions to construct a habitation for the 
time being. They are especially attractive to 
the fisherman or city man of sporting proclivi- 
ties who desires to establish himself in a sum- 
mer home at small cost. 

In addition, two makers of concrete houses 
will endeavor to show the latest models in this 
line, giving particular attention to the neces- 
sity for the waterproofing and fireproofing of 
material. Miniature homes will be constructed 
in the booths secured for these particular ex- 
hibits and visitors will be shown the whole 
process from the preparation of the material 
to the construction of the complete edifice. 

Nine makers of electrical supplies and novel- 
ties have obtained space at the Palace, and it is 
announced that the latest inventions for con- 
venience, as well as for necessity, along these 
lines will be shown. Plumbers and manufac- 
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turers of interior decorations will make a good 
showing, and an endeavor has been made to 
demonstrate just what can be done for the 
home in the way of added attractiveness in 
doors and artistic stairways. 

Applications for space in the part of the 
Show devoted to paints and varnishes have 
been so numerous that the management has 
found it necessary to restrict the number of 
those exhibiting in this line. Roofing material 
of all kinds is another sub-division which is 
likely to secure the attention of the suburb- 
anite. Hardwood and parquet flooring will 
constitute a separate department which should 
be visited by a large number of those who 
attend the Show. An exhibit which promises to 
bevaluableas well as instructive will show what 
can be done with aluminum. Ordinarily,the uses 
of this metal, so far as the house is concerned, 
have been restricted to the kitchen, but the idea 
of at least one of the exhibitors at the Home 
Show is to prove that it can be utilized to ad- 
vantage in many other parts of the house. 

For the outside of the house and the decora- 
tion and care of the lawn, a variety of rustic 
furniture, awnings, lawn mowers and sprink- 
lers will be shown. For those interested in 
the upkeep of the small farm there will be 
exhibits of incubators, wiring for chicken runs, 
etc. Attention may also be called to the care 
which has been taken to insure the latest in- 
ventions for the ventilation, sanitation and 
heating of the house. All of the prominent 
manufacturers of radiators, both in this coun- 
try and in Canada, will be represented on the 
main floor, and the best appliances for securing 
a current of pure air in the closed house dur- 
ing the winter will be shown. 

Other departments which will undoubtedly 
attract are those given up to house furnish- 
ings, hangings and decorations, kitchen appli- 
ances and bedroom effects and labor-saving 
devices used in the modern home. 
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ECONOMICAL STREET CLEANING. 

The problem of cleaning paved streets 
quickly and efficiently at a low cost is one 
which has perplexed municipal officials for 
many years. In many places the work is done 
by ‘‘white wings,’’ who receive from $1 to 
$1.75 per day and who cover but a small area. 
The large sweepers, which are horse-drawn, 
are expensive in their first cost, require 1 to 
2 horses per sweeper, besides the driver, and 
also raise a great deal of dust, which is objec- 
tionable to persons using the street while 
sweeping is going on. An easily Operated hand 
sweeping machine has recently been placed on 
the market, at a low cost, which does the work 
of about three men; as it requires but one man 
to operate it, a decided saving is effected, great 
enough, in fact, to pay for itself in from one 
to two months. This hand sweeper, which is 
known as the Peerless, is sold by James 8. 
Barron, 129 Franklin St., New York City. An 
important advantage of the ‘‘Peerless’’ ma- 
chine is that it will pick up the finest dust, 
which horse sweepers or white wings” either 
leave behind or throw into the air. 

The Peerless“ 
adopted by the street cleaning departments of 
many cities throughout the United States and 
Canada. A recent report of the Superin- 
tendent of the Street Cleaning Department of 
Washington, D. C., states that in the first year 
the machines were installed a saving of $15,000 
was effected, and the superintendent stated in 
his report that a considerably larger sum 
would be saved the following year, as the ma- 
chines had been rented for a considerable 
period of time before being purchased. Cost 
data showing the saving effected by the use of 
the “Peerless” sweeper by many other cities, 
and by corporations using it for cleaning large 
floor spaces, etc., may be had on application to 
the agent. 

The machine is not only adapted for clean- 
ing streets, but can be used for sweeping ware- 
houses, platforms, and other large unob- 
structed floor spaces. It was the only hand 
sweeper used at the St. Louis Exposition in 
1904, and was also used for sweeping the 
streets and cleaning the floors of the large ex- 
hibition buildings of the Centennial Exposi- 
tion at Portland, Ore., in 1905. 


IMPROVED FORM OF MILL FLOOR. 

In the design of the new jute mill of the 
Columbian Rope Co., at Auburn, N. Y., the 
architect, Mr. Charles T. Main, of Boston, has 
introduced somewhat unusual features in the 
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design of the floors. Because of the large size 
and excessive weight of the machines in the 
second and third stories, as well as on account 
of vibratory effect of their rotary movement, 
exceptional strength and stability was required. 
The columns, spaced on 10-ft. bays across the 
building and on 18 to 24 ft. centers length- 
wise, are of 16x16-in. Georgia pine. The 
beams running lengthwise of the mill are of 
the same size and material, while the flooring 
is of 6-in. plank, spliced and toe nailed to- 
gether, and covered with ordinary maple top. 
The result is a practically solid floor which is 
absolutely rigid and capable of sustaining the 
heaviest possible loads. 


A REINFORCED-CONCRETE FACTORY 
WITH 50-FT. SPANS. 


There has been recently completed at 331 
West 15th St., New York City, a 5-story re- 
inforced-concrete factory building which 
presents some unique and interesting features. 
The owner of the building is a soda-water 
manufacturer and to meet his requirements 
it was necessary to design a building which 
would allow teams to drive all over the first 
floor. To do this 50-ft. spans were necessary. 
The building was designed by Mr. Howard 
Chapman, Architect, ‘the engineering details 
worked out and the construction carried on by 
the Turner Construction Co., 11 Broadway, 
New York City. 

Test borings showed that water would not 
be encountered at the depth required for the 
foundations. The sandy soil required care- 
ful shoring of all the neighboring houses. 
The underpinning was carried to the same 
depth as the footings of the new building. 
The remainder of the lot had sheet piling as 
was required by the local character of the 
sand. The depth of the basement floor below 
the street level made the taking care of the 
bank pressure a special problem. It was met 
by a battered and buttressed wall, heavily 
reinforced. 

The building is 50x150 ft., with a 50x65 ft. 
“L.” The main part of the building has no in- 
terior columns, the 50-ft. beams resting on the 
walls direct. These walls along the west side 
of the building are 150 ft. long and on the east 
side 90 ft., the beams resting on pilasters, in the 
walls, 2 ft. thick. The cross-section of the 
beams varies, but in general the beams for the 
“L” part of the building are 7 ins. wide and 
12 ins. deep below the bottom of the 4-in. slab 
and are spaced 5 ft., center to center. The 
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REINFORCED-CONCRETE FACTORY WITH 50-FT. BEAMS. 


50-ft. span beams are 14 ins. wide and 2 ft. 
10% ins. deep below the 5-in. slab, being 8 
ft. center to center. The 50-ft. span beams 
are reinforced with 8 bars 1 in. sq. and 4 bars 
1% ins. sq. Proper stirrups and bending 
up of the tension bars are provided to take 
care of shear. The reinforcement used 
throughout the building consists of cold- 
twisted steel bars with round bars in the col- 
umns and spiral hoopings around the veriical 
rods. The vertical rods have their ends 
threaded, and are placed one directly over the 
other and held in place by gas-pipe couplings 
so that stress once taken by the vertical steel 
can be transmitted directly to the footings. 

The forms were made of dressed lumber, 
those for the 50-ft. beams being made in 3 
sections and set on 4x4-in. pieces, which were 
yoked together and wedged up from the floor 
to true line and grade, except at the points 
where the three sections were joined together. 
Under these points the 4x4s were capped with 
3x8-in. pieces cut to exact length, this being 
determined by accurate levels taken on the 
floor underneath the beams. 
what an excellent line was obtained along the 
bottoms of these beams. 

The method of construction employed on 
this job was different from that on the ordi- 
nary concrete building. The supporting of the 
50-ft. beams directly on the walls made im- 
possible the conventional skeleton method of 
erection. The method followed was to fill the 
long walls up to the bottom of the beams and 
then set the forms for the beams and slabs. 
These complications retarded the speed gen- 
erally possible in reinforced-concrete buildings, 
the best rate of progress made being a com- 


plete floor of 10,500 sq. ft. in 11 working days. 


The figure shows | 


The concrete used was a 1-2-4 mix with 
%-in. trap rock, sand and Vulcanite cement. 
The concrete was put in quite wet and care- 
fully puddled in columns and walls and 
well distributed in slabs and beams and 
girders. 

In connection with the building is a chimney 
of reinforced concrete which is 135 fr. high, 
with an inside diameter of 7 ft. The thick- 
ness above 25 ft. from the ground is 6 ius. 
Up to 25 ft. above the ground there is a double 
shell with a 4-in. air space between the inner 
and outer walls, the interior shell being 4 ins. 
thick and the exterior 6 ins. This chimney 
was put up in vertical fills 3 ft. 4 ins. deep, 
two being made each day. The concrete up 
to the roof level of the main building was run 
into the chimney forms by chutes from the 
different floor levels. After the chimney rose 
above the roof, gin poles 28 ft. long were used. 
The concrete was hoisted up to the roof of 
the main building, carried in carts from the 
hoist to the corner of the roof near the chim- 
ney and loaded in buckets connected with the 
chimney. 

The floors were designed for 150 lbs. per sq. 
ft., except on the 1st floor, where 250 lbs. was 
called for, and on the roof where a load of 
only 50 Ibs. per sq. ft. was specified. All ele- 
vator and stair walls are enclosed in rein- 
forced-concrete partitions 4 ins. thick. The 
windows on the street front are plain glass set 
in wooden frames. On the remaining sides of 
the building hollow metal frames with .in. 
ribbed wire glass were specified. Skylights 
and pent house lights are also wire glass. 
Excepting the front doors, which are of the 
best quality cypress, all doors are of the stand- 
ard sliding fireproof type. 


MAY, 1908 


534 


THE PRESERVATION OF TIES AND STRUC- 
TURAL TIMBER. 

Owing to the increasing cost of all classes of 
timber, the question of prolonging the life of 
timber used in construction work, such as tics, 
fence posts, etc., is a matter of vital im- 
portance. 

Decay is caused by the action of fungi, which 
require for their development, air, water and 
heat. If one or more of these can be elimi- 
nated, fungi will not develop and the wood 
will not be subject to rapid decay. 


VIEW SHOWING THE’ DESTRUCTIVE EFFECTS 
OF THE TEREDO ON TIMBER. 


Various methods of prolonging the life of 
timber have been used with varying results, a 
frequent cause of failure being based on the 
fact that the preservatives used will leach out 
when exposed to the weather. The ideal pre- 
servative is one which can be made to pene- 
trate sufficiently into wood without mechanical 
pressure, and which has a surface coating to 
prevent the preservative from leaching out. 
»A compound that meets the above conditions 
is the Teredo-Proof Paint, manufactured by 
the Teredo-Proof Paint Co., 17 Battery Pl., 
New York, which has been used in the South 
for over twelve years and is now beginning to 
be used in all parts of the country. 
are on exhibition in the office of this company 
railroad ties which have been in service in 
Florida for over nine years. These ties were 
simply immersed in hot preservative for 10 
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minutes and their excellent condition is ample 
proof of the preservative qualities of the 
Teredo-Proof Paint. There are also on ex- 
hibition sections of ties treated at their fac- 
tory by a different process, by which a pene- 
tration of from 1% to 2 ins. was secured, with- 
out mechanical pressure, at a cost of less than 
25 cts. per tie. Visitors who are interested in 
the preservation of wood are at all times wel- 
come to come and inspect the exhibits of the 
company at their offices. 

The process by which the ties are treated 
is simply to immerse them in the preservative, 
kept at boiling point for one hour and then to 
apply two coats of cold Teredo-Proof Paint 
with a brush, or to immerse in another vat for 
5 or 10 minutes. The preservative being ap- 
plied cold to the hot tie is rapidly ab iorbed 
by the wood, while the heavy pigment seals up 
the pores-and prevents moisture from entering. 

Ties treated by this process are less liable 
to sun checks than when other preservatives 
are used. The great advantage of this process 
is that it requires a minimum of expenditure 
for the necessary equipment, while the work 
can be done at any desired point along the 
railroad. 

Teredo-Proof Paint has been used exten- 
sively in China and has proved, after very 
severe tests, to be highly efficient against the 
attack of the white ant, an insect even more 
destructive on land than the teredo is under 
water. 


APPARATUS FOR RECORDING BRIDGE 
STRAINS. 

An interesting instrument for measuring the 
deflection and strain on loaded bridges and 
other structures has recently been put on the 
market in this country. The recorder, as 
shown in Fig. 1, consists essentially of an am- 
plifying lever movable around à horizontal 
axis. The short arm of the lever receives, by 
means of a stirrup, a rod and steel wire, the 
motion to be recorded. The extremity of the 
long arm carries a special pen which traces 
the curve on a chart carried by a recording 
cylinder made to turn regularly. by means of 
clockwork. The short arm of the lever is 
fitted with steel bearings having conical holes 
corresponding to the amplifying ratios, 20, 10, 
2 and 2.5. 

The short arm of the lever is moved by 
means of a rod which is in operative connec- 
tion with the roadway by means of a wire, 
specially stretched to avoid oscillations. For 
recording the deflection of a beam the instru- 
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FIG. 2. RECORDER IN POSITION. 


ment is preferably placed in the roadway. 
When a vertical deflection is to be recorded the 
lower end of the wire is anchored to the earth 
and to the upper end of the roadway itself; 
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the recording being obtained by a relative 
movement, the wire playing the part of a fixed 
rod, as indicated in Fig. 2. For measuring 
a horizontal deflection a fixed point is estab- 
lished at the level of the roadway, the wire 
being attached to a spiral spring in connection 
with the upper level of the roadway, and two 
anchorages in the earth. The fixed point thus 
serves to operate the recording instrument. 
By means of other arrangements, direct rec- 
ords of deflections or displacements, measured 
not from the earth or the anchorage, but rela- 
tive to the structure itself, can be obtained, as, 
for example, the deflection of the center of a. 
beam referred to its supports. 

The wide range of application of this instru- 
ment, together with the value of the records. 
which may be obtained by its use, makes it in- 
dispensable in the testing of bridges and simi- 
lar structures. The single fact that the de- 
flection of a bridge is generally regarded as 
the factor which decides the length of its life, 
shows the value of an instrument of this. 
character. This deflection recorder is manu- 
factured by Jules Richard, of Paris, France, 
and is sold in this country by Ernest Du 
Vivier, 14 Church St., New York. 


FOR THE FILE. 


Catalogs and literature of machinery, tools 
and supplies used by engineers, contractors, etc., 
should always be on hand for reference. When 
writing the manufacturer or dealer whose catalogs 
have been reviewed or advertised in the Engineer- 
ing Digest, please state that you saw the same 
mentioned in this magazine. 


THE FARNHAM BLUE BOOK.—Nationa} 
Waterproofing and Cleaning Co., 1 Madi- 
son Ave., New York. Paper; 3% x 6 ins.; 
16 pages. 

This booklet describes the method of water- 
proofing structures employed by the National 
Waterproofing and Cleaning Co., which con- 
trols the Farnham patents. The method, 
briefly, consists in the use of pure wax either 
on the surface or in the body of the structure. 
The prepared wax is either painted on the sur- 
face, thereby effectually closing up the pores, 
added in the form of a powder to the cement, 
or applied to the surface under the influence 
of heat. The company’s preparations are ap- 
plicable, not only to concrete structures, but 
to marble, limestone, native rubble stone and 
brick structures, as well. 
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FOREST MANAGEMENT.—F. R. Meier, Con- 
sulting Forester, 1 Broadway, New York 
City. Paper; 5 x 6 ins.; 8 pages. 

In this booklet Mr. Meier discusses briefly 
the management, preservation and improve- 
ment of forest estates, timber tracts, wood- 
lands, game preserves, lands of water supplies, 
timber estimating, combating of insect pests 
and diseases of trees, etc. Mr. Meier was trained 
in the home of forestry—Germany—and after 
several years of practical experience in that 
country came to the United States, where for 
16 years he has been engaged'in work along 
the line of his profession, at the present time 
in the capacity of consulting forester. 


MECHANICAL WATER FILTERS.—The New 
York Continental Jewell Filtration Co., 15 
Broad St., New York. Paper; 9 x 6 ins.; 
48 pages; illustrated. 

The New York Continental Jewell Filtration 
Co., which controls a majority of the patents 
for various types of mechanical filters for the 
purification of public and private water sup- 
plies, in this catalog give the standard sizes 
of the various types of filters which they manu- 
facture together with a short summary of the 
advantages and uses of each particular type 
A number of tables are also given, which show 
the efficiency of various filtration plants in- 
stalled by the company, as indicated by tests 
covering a considerable period of time. 


WATERWORKS SPECIALTIES.—The Water- 
works Equipment Co., 180 Broadway, New 
York. Paper; 9 x 6 ins.; 48 pages; II- 
lustrated. 

This catalog illustrates and describes: 
number of machines and appliances manufac- 
tured by the Waterworks Equipment Co. 
Among these are several tapping machines, 
some of which are equipped with gasoline mo- 
tors, this company holding the exclusive right 
to manufacture tapping machines equipped in 
this manner. Among other articles illustrated 
are emergency sleeves, corporation stop cocks, 
pipe jointers, thawing machines, pumping out- 
fits, etc. Two substitutes for lead, lead wool 
and leadite are also described and their ap- 
plications illustrated. A number of interest- 
ing testimonials are also given. 


FORMS AND CENTERING FOR CONCRETE 
WORK.—The Duralite Co., 42 Broadway, 
New York City. Paper; 6 x 9 ins.; 12 
pages; illustrated. 

This circular describes the sheet—and cor- 
rugated-metal forms manufactured by this 
company for use on all classes of concrete con- 
struction. These forms weigh only about one- 
half as much per surface foot as ordinary 
forms, and have unusual strength and rigidity. 
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They are rented on a basis that gives a con- 
tractor the use of three stories or sets of forms 
for very little more rental than one set, and at 
no greater expense than the building of one 
story with a set of wooden forms, thus saving 
in first cost and hastening the time of comple- 
tion of the work. Curved forms for sewer and 
invert work in brick and concrete are also de- 
scribed and illustrated. 


THE HENNIBIQUE ARMORED CONCRETE 
SYSTEM.—Hennibique Construction Co., 
1170 Broadway, New York. Paper; 8 x 
11 ins.; 98 pages; illustrated. 

This catalog describes the Hennibique sys- 
tem of reinforced-concrete construction, ac- 
cording to which more than twenty-two thou- 
sand buildings, at a cost of more than $100,- 
000,000, have been constructed. Francois 
Hennibique, the inventor and patentee, after a 
number of years of study and tests, devised his 
system, in which the reinforcement of the 
beams is formed by steel bars placed at thc 
lower flange, where the tensile stresses occur, 
and by vertically placing stirrups embracing 
the steel tension bars, and intended to take the 
vertical and horizontal shear developed in the 
beams. The system is described in full detail 
in this catalog and many illustrations are given 
showing its wide range of application to engi 
neering construction in general. 


IRON AND WIRE FENCES, RAILINGS, 
GATES, ETC.—Anchor Post Iron Works, 
41 Park Row, New York City. Catalog 
No. 35. Paper; 8% x5% ins.; 24 pages; 
illustrated. 

This catalog describes and illustrates a 
few of the large line of wire fences made by 
this company, together with a number of ex- 
amples of wrought-iron railings and gates. A 
metallic post used in connection with the 
fencing manufactured by this company consists 
of a U-shaped bar of high-carbon steel, the 
shape of section and quality of steel doubly 
providing for strength and stiffness. This post 
is anchored simply, but effectively, after being 
driven into the ground, by having two blades 
or stakes driven into the ground at opposite 
angles through a socket fastened to the base of 
the post. No digging is required, and the 
posts are held firmly by the angle-iron blades 
and always maintain their true alinement. 
The posts are galvanized and their durability 
has been well tested through the ten years 
they have been manufactured. A new product 
of the company is a chain-link wire fence net- 
ting made made of No. 6 wire with meshes 2% 
ins. square. This is claimed to be the 
strongest and best fencing fabric to be had. 
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THE 
TECHNICAL PRESS INDEX 


220 BROADWAY, NEW YORK 


This Index is intended to cover the field of 
technical literature in a manner that will 
make it of the greatest use to the greatest 
number—that is, it will endeavor to list all the 
articles and comment of technical value ap- 
pearing in current periodicals. Its arrange- 
ment has been made with the view to its 
adaptability for a card-index, which engineers, 
architects and other technical men are grad- 
ually coming to consider as an indispensable 
adjunct of their offices. 

Each item gives: 

1. Full title and author. 

2. Name and date of publication. 

3. An estimate of length of article. 

4. A short descriptive note regarding the 
scope of the article—where considered neces- 
gary. 

5. Price at which we can supply current ar- 
ticles. 


The Publishers do not carry copies of any 
of these articles in stock, but, if desired, will 
supply copies of the periodical containing the 
article at the prices mentioned. Any premium 
asked for out-of-date copies must be added to 
this price. 


The principal journals in the various flelds 
of technical work are shown in the accompany- 
ing list, and easily understood abbreviations 
of these names are used in the Index. 


The Editor cordially invites criticisms and 
suggestions whereby the value and usefulness 
of the Index can be extended. 


In order to comply with the many sugges- 
tions and requests of readers who desire to 
make practical use of this index, it is printed 
on one side of the sheet only, to permit the 
clipping of any desired items. 


LIST OF PERIODICALS INDEXED 


JOURNALS, PROCEEDINGS AND TRANSACTIONS OF AMERICAN 
TECHNICAL SOCIETIES 


Journal Am. Foundrymen’s Assn. 
Journal Assoc. Engineering Societies. 
Journal Eng. Soc. of Western Pa. 
Journal Franklin Institute. 

Journal West. Society of Engineers. 
Proceedings Am. Soc. C. E. 
Proceedings Am. Soc. M. E. 
Proceedings Can. Soc. C. E. 


Proceedings Engineers’ Club, Philadelphia. 
Proceedings New York R. R. Club. 
Proceedings Pacific Coast Ry. Club. 
Proceedings St. Louis Ry. Club. 
Proceedings U. S. Naval Institute. 
Transactions Am. Inst. Electrical Engineers. 
Transactions Am. Inst. Mining Engineers. 


(Continued on second page Following.) 
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TECHNICAL PERIODICALS 


An inch card under this heading costs $2.50 a mon a 


American Builders Review 


A Journal Devoted to the Architects, Contractors, En- 
gineers and Builders of the Pacific Coast. 


$5.00 per annum in the U. 8S.—Other Countries, $6.00. 
Single copies, 50 cents. 


643 Stevenson St., SAN FRANCISCO, CAL. 


The Canadian Municipal Journal 


Official Organ of the Dominion and Provincial Unions of 
Municipalities, 
Reaches the officers of EVERY municipality in Canada. 
Monthly, one dollar per year: ten cents per copy. 
Room 29, Alliance Building, 
MONTREAL, CANADA. 


Compressed Air 


Monthly, devoted to the theory and practice of com- 
pressed air, pneumatic tools, air compressor design, air 
lift pumping, tunneling, rock excavation, etc. 

10c. per copy. $1.00 per year. 

Published by 


THE COMPRESSED AIR MAGAZINE CoO., 
Bowling Green Bldg... NEW YORK CITY. 


Electric Railway Review 


Best edited, most up-to-date and rapidly-growing jour- 
nal in the traction field. Published every Saturday. Do- 
mestic, $2.00; Canada, $3.50; other foreign countries, 
$5.00; single coples, 10 cents. 

THE WILSON COMPANY, 
160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Willlamson Blidg., Cleveland. 0. 


Engineering - Contracting 


A Weekly Journal for Civil Engineers and Contractors: 
with which is incorporated 
ENGINEERING WORLD and CONTRACT NEWS. 
Established 1891—Every Wednesday—$2 a Year. 
Single copies 10 cents. 

858 Dearborn St.. CHICAGO, ILL. 


Engineering News 
A Journal of Civil, Mechanical, Mining and Electrical 
Engineering. 


Weekly, $5.00 per year; single copies, 15 cents. 


Published every Thursday by 
THE ENGINEERING NEWS PUBLISHING CO., 
220 Broadway, NEW YORK. 


will find it to their advantage 
to have a one-inch card on this 
page, opposite the list of Peri- 
odicals Indexed. ... . 


Publishers 


The Industrial Magazine 


A Monthly Magazine on Industrial Engineering for 
Engineers and Contractors. 


Single copies 20 cents. One year $2.00. 


21 Park Row, NEW YORK. 


The Iron Age 


A Journal of the Iron, Steel, Metal, 
Hardware Trades. 


Subscription Price, $5.00 per year in the United States 
and Mexico; $7.50 in all other countries. Single copies 


15 cents. 
DAVID WILLIAMS CO., 
14-16 Park Place, NEW YORK. 


Machinery and 


Mining Science 


A consolidation of Ores and Metals and Mining Reporter 


A Weekly Journal Devoted to Mining, Metallurgy and 
Engineering. 
10 cents a copy. 


DENVER, COLO. 


$3.00 a year. 


Progressive Age 
Treats of Gas and its application to domestic and in- 


dustrial operations. Subscription $3. Specimen copy, 


15 cents. 
280 Broadway, NEW YORK. 


The Railway Age 


Leader and acknowledged authority in all steam rall- 
way matters. Published every Friday; over 2,000 pages 
a year. Domestic, $4.00; Canada, $5.50; other foreign 
countries, $6.00; single copies, 10 cents. 


THE WILSON COMPANY, 


160 Harrison St., Chicago. 150 Nassau St., New York. 
1520 Williamson Bldg., Cleveland, O. 


Roadmaster and Foreman 


Established 1885. 


For Roadmasters and Foremen, Engineers and Super- 
intendents of Maintenance of Way, Superintendents and 
loremen of Bridges and Buildings. 


Monthly, $1.00 per year; single copies, 10 cents. 
353 Dearborn St., CHICAGO, ILL. 


ASK US 
ABOUT IT 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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AMERICAN AND CANADIAN PERIODICALS 


Acetylene Journal. 

American Architect and Building News. 

American Artisan. 

American Builders’ Review.—See Adv. oppo- 
site. 

American Carpenter & Builder. 

American Engineer and R. R. Journal. 

American Exporter. 

American Gas Light Journal. 

American Industries. 

American Inventor. 

American Journal of Science. 

American Machinist. 

American Shipbuilder. 

Architect & Engineer of California. 

Architectural Art. 

Architectural Record. 

Architectural Review. 

Architects’ and Builders’ Mag. 

Architecture. 

Automobile. 


Boiler Maker. 

Brass World. 

Brick. 

Bulletin Am. Iron & Steel Assn. 

Bulletin of Dept. of Labor. 

Bulletin Univ. of Kansas. 

Bulletin Univ. of Wisconsin. 

California Journal of Technology. 

Canadian Architect and Builder. 

Canadian Cement & Concrete Review. 

Canadian Electrical News. 

Canadian Engineer. 

Canadian Machinery & Manufacturing News. 

Canadian Manufacturer. 

Canadian Mining Journal. 

Canadian Municipal Journal.—See Adv. oppo- 

site. 

Carpentry and Building. 

Cassier’s Magazine. 

Castings. 

Cement. 

Cement Age. 

Cement and Engineering News. 

Cement Era. 

Central Station. 

Chemical Engineer. 

Cold Storage and Ice Trade Journal. 

Commercial America. 

Compressed Air.—See Adv. opposite. 

Concrete. 

Concrete Age. 

Concrete Engineering. 

Contractor. 

Cornell Civil Engineer. 

Daily Consular and Trade Reports. 

Domestic Engineering. 

Economic Geology. 

Electrical Age. 

Electrical Review. 

Electric Journal. 

Electric Railway Review.—See Adv. opposite. 

Electrical World. 

Electric Traction Weekly. 

Electrochemical and Metallurgical Industry. 

Engineering-Contracting.—See Adv. opposite. 

Engineering and Mining Journal. 

Engineering Magazine. 

Engineering News.—See Adv. opposite. 
Engineering Record. 


Factory. 

Far Eastern Review. 

Fire and Water Engineering. 

Forestry and Irrigation. 

Foundry. 

Gas Engine. 

Gas Power. 

Glass and Pottery World. 

Hardware. 

Heating and Ventilating Magazine. 
Horseless Age. s 
Ice and Refrigeration. , 
Illuminating Engineer. 

Implement Age. 

Industrial Magazine.—See Adv. opposite. 
Industrial World. 

Inland Architect. 

Insurance Engineering. 

International Marine Engineering. 
Iron Age.—See Adv. opposite. 

Iron Trade Review. 

Irrigation Age. 

Journal of Electricity, Power and Gas. 
Journal of U. S. Artillery. 

Journal of Worcester Polytechnic Institute 
Machinery. 

Marine Review. 

Metal Industry. 

Metal Worker, Plumber and Steam Fitter. 
Mines and Minerals. 

Mines and Mining. 

Mining and Scientific Press. 

Mining Science. 

Mining World. 

Modern Machinery. 

Moody's Magazine. 

Motor. 

Motor Age. 

Motor Boat. 

Motor Car. 

Municipal Engineering. 

Municipal Journal and Engineer. 

Paper Trade Journal. 

Plumber’s Trade Journal. 

Popular Mechanics. 

Popular Science Monthly. 

Power and The Engineer. 

‘Power and Transmission. 

Power Wagon. 

Printers’ Ink. 

Profitable Advertising. 

Progressive Age.—See Adv. opposite. 
Railroad Gazette. 

Railway Age.—See Adv. opposite. 
Railway and Engineering Review. 
Railway and Locomotive Engineering. 
Railway and Marine World. 

Railway Engineering. 

Railway Master Mechanic. 

Roadmaster and Foreman.—See Adv. opposita, 
Rock Produets. 

Rose Technic. 

Scientific American. 

Scientific American Supplement. 
Selling Magazine. 

Sibley Journal of Engineering. 
Southern Machinery. 

Stevens Institute Indicator. 

Stone. 

Street Railway Journal. 
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Technical World Magazine. 
Technology Quarterly. 

Textile Manufacturer’s Journal. 
Tradesman. 
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Waterproofing and Fireproofing. 
Western Electrician. 

Wood Craft. 

Wood Worker. 


PRINCIPAL BRITISH PERIODICALS 


Agricultural Chronicle. 
Architect. (w.) 
Architects’ Magazine. (m.) 
Architectural Review. (m.) 
Autocar. (m.) London. 
Automobile Journal. (m.) London. 
Automotor Journal. (w.) London. 
Board of Trade Journal. (w.) London. 
British Architect. (m.) London. 
British Clay Worker. (m.) London. 
British Trade Review. (m.) London. 
Builder. (W.) London. 

Building Industries. (w.) Glasgow. 
Civil Engineering. (w.) London. 

Cold Storage. (m.) London. 

Colliery Guardian. (w.) London. 
Commercial Motor. (w.) London. 
Concrete & Constr. Engg. (b-m.) London. 
Contract Journal. (w.) London. 
Electrical Engineer. (w.) London. 
Electrical Engineering. (w.) London. 
Dlectrical Magazine. (m.) London. 
Electrical Progress. (m.) London. 
Electrical Review. (w.) London. 
Dlectrician. (w.) London. 

Electricity. (w.) London. 

Engineer. (w.) London. 

Engineering. (w.) London. 
Engineering Review. (m.) London. 
Engineering Times. (w.) London. 


London. 


London. 
London. 


(m.) 
London. 


Engineering World. (w.) London. 
Engineers“ Gazette. (m.) London. 
English Mechanic. (w.) London. 

Gas and Oil Power. (m.) London. 

Gas Engineers’ Magazine. (m.) London. 
Hardware Magazine. (m.) London. 


Implement and Machinery Rev. (m.) London. 
Iron and Coal Trades Review. (w.) London. 
Iron and Steel Trades Journal. (w.) London. 


Ironmonger. (w.) London. 
Ironmongers’ Chronicle. (w.) London. 
Journal of Gas Lighting. (w.) London. 


Journal of Society of Arts. (w.) London. 
Locomotive Magazine. (m.) London. 
Marine Engineer. (m.) London. 
Mariner. (m.) London. 
Mechanical Engineer. (w.) Manchester. 
Mechanical World. (w.) Manchester. 
Mining Engineering. (m.) London. 
Mining Journal. (w.) London. 

Mining World. (w.) London. 

Motor. (w.) London. 

Motor Boat. (w.) London. 

Motor Car Journal. (w.) London. 
Motoring Illustrated. (m.) London. 
Municipal Journal. (w.) London. 
Nature. (w.) London. 
Oil Trades Gazette. (m.) London. 
Page’s Weekly. (w.) London. 
Paper Maker. (m.) London. 
Paper Making. (m.) London. 
Petroleum World. (m.) London. 
Practical Engineer. (w.) London. 
Public Works. (q.) London. 
Quarry. (m.) London. 
Railway Engineer. (m.) 
Railway Gazette. (w.) London. 

Railway Magazine. (m.) London. 
Railway Times. (w.) London. 

Science Abstracts. (m.) London. 

Sells' Commercial Advertiser. (w.) London. 
Surveyor. (w.) London. 

Textile Journal. (m.) London. 

Timber Trades Journal. (m.) London. 
Times Engineering Supplement. (w.) London. 
Tramway and Railway World. (m.) London. 
Water. (m.) London. 


London. 


PRINCIPAL FRENCH, GERMAN AND OTHER FOREIGN PERIODICALS 


Annales des Ponts et Chaussées. (m.) Paris. 

Beton und Eisen. (d.) Vienna. 

Betonzeitung. (s-m.) Falle 4/8. 

Cemento. (m.) Milan. 

comp Rendus de l' Acad. des Sciences. (w.) 
Paris. 

Deutsche Bauzeitung. (b-w.) Berlin. 

Dingler’s Polytechnic Journal. (w.) Berlin. 

Eisenbahntechnische Zeitschr. (b-m.) Berlin. 

Dlectricien. (w.) Paris. 

Elektrische Kraftbetriebe und Bahnen. (w.) 
Berlin. 

Elektrochemische Zeitschrift. (m.) Berlin. 

Elektrotechnik und Maschinenbau. (w.) Vi- 
enna, 

Elektrotechnische Zeitschrift. (w.) Berlin. 

Elettricità. (w.) Milan. 

Génie Civil. (w.) Paris. 


Gesundheits-Ingenleur. (s-m.) Munich. 
Industrie Electrique. (s-m.) Paris. 
Ingenieria. (s-m.) Buenos Aires. 
Ingenieur. (w.) Hague. 

Journal f. Gasbeleuchtung. (w.) Berlin. 
Métallurgie. (w.) Paris. 


Minero Mexicano. (w.) Mexico. 

Mois Scientifique. (m.) Paris 

Organ f. d. Fortschritte des Hisenbahnwesens. 
(m.) Wiesbaden. 


Revista d. Obras Pub. (w.) Madrid. 

Revista Tech. Indus. (m.) Barcelona. 

Revue de Mécanique. (m.) Paris. 

Revue Gén. des Chemins de Fer. (m.) Paris. 

Revue Gén. des Sciences. (w.) Paris. 

Revue Industrielle. (w.) Paris 

Revue Technique. (b-m.) Paris. 

Revista Marittima. (m.) Rome. 

Schiffbau. (s-m.) Berlin. 

Schweizerische Bauzeitung. (w.) Zurich. 

Stahl und Eisen. (w.) Düsseldorf. 

Technique Sanitaire. (m.) Paris. 

Zeitschrift fiir Bauwesen. (q.) Berlin. 

Zeitschrift f. d. Gesamte Turbinenwesen. (w.) 
Munich. 

Zeitschrift d. Oest. Ing. und Arch. Ver. (w.) 
Vienna. 

Zeitschrift d. Ver Deutscher Ing. (w.) Berlin. 

Zeitschrift für Elektrochemie. (W.) Halle 27/8. 

Zentralblatt d. Bauverwaltung. (s-w.) Berlin. 


Index to Articles hepins on Second Pace Following. 
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Resembling Rubber, It Is A 
Preservative 


@ In order to properly and scientifically protect a surface 
from corrosion, decay or other destructive agent, as inthe case 
of steel, iron, wood or concrete, it is necessary to cover or 
treat the same with a substance or liquid which is absolutely 
weather, water and acid proof. The protective qualities of 
Carbon Lampblack against water, oxidation or acids place 
it in the foremost rank as a pigment. It is greasy and in 
a measure elastic. This, combined with other carbons, 
forms the pigment for several grades of 


CARBONKOTE 


In the manufacture of Nubian Carbonkote, Linseed 
Oil and Chinese or Tong Oil are chemically combined. 
The combination is more expensive than Linseed, but it pro- 
duces a quality of paint unequaled. One of its peculiarities 
is in its drying simultaneously throughout the coat. Linseed 
dries with a thin skin on the surface, and to this fault may be 
laid many failures of paint. 

@ Chinese Linseed Varnish is particularly adapted as a 
vehicle for paint exposed to atmospheric influences, on account 
of hardness, solidity, quick drying, elasticity and water re- 
pellent properties. The addition of Linseed in the propor- 
tions employed in Carbonkote imparts greater adhesive 
properties and does not destroy its peculiarity of drying uni- 
formly throughout. 

It costs you nothing to send 5 information on Carbon- 
kote. We have just received from the printers our new 
literature, which explains in detail our paint and also gives 
important information on the preparation of a surface to re- 
ceive paint, so that the best possible results may be obtained. 


Send for It 


NUBIAN PAINT & VARNISH CO. 
40 Park Row, NEW YORK 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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INDEX TO ARTICLES 
ARCHITECTURE. 


For Steel and Reinforced Concrete Building Construction, Foundations, Masonry, etc., see Engineering 
Construction and Materials’’ under CIVIL ENGINEERING;; for Heating and Ventilation, see subdivision 
similarly entitled under MECHANICAL ENGINEERING;; for Electric Lighting, see Lighting’’ 
under ELECTRICAL ENGINEERING; for Elevators, see ‘‘ Hoisting and Handling Machinery) 
under MECHANICAL ENGINEERING, for Plumbing and Sanitation, see ‘‘Sewerage’’ under 


MUNICIPAL ENGINEERING. 


The Influence of the Ecole des Beaux-Arts 
on Our Architectural Education. Prof. A. 


Arch Rec— 
40c. 


The University of California. 
Apr., 08. 20 figs. 7000 w. 


AUTOMOBILES AND AERIAL NAVIGATION 


D. F. Hamlin. Arch Rec—Apr., 08. 3800 
W. 40e. 
Aeroplane. 

The First Successful Trial of a New 


American Aeroplane. Sc Am—Mar. 21, 08. 
3 figs. 1700 w. 20c. Describes test on 
Lake Keuka, N. Y., of an aeroplane which 
succeeded in lifting 20 lbs. weight per HP. 
and which had 1.48 sq. ft. of supporting sur- 
face per lb. weight. 


Heavy Motor Vehicles. 

Petrol-Electric Systems for Heavy Vehi- 
cles. P. Frost Smith and W. A. Stevens. 
Elec Engg—Mar. 26, 08. 2 figs. 2800 w. 
40c. Paper read before the Society of Road 
Traction Engineers. 


Motor-Car Design. 

Apparatus for the Study of Auto Suspen- 
sion. Automobile—Mar. 19, 08. 2 figs. 
1100 w. 20e. Translation from La Tech- 
nique Automobile,” by C. B. Hayward. 

Castellated Shafts. Engg— Mar. 13, 08. 
5 figs. 1200 W. 40e. Describes a joint 
used in the Lanchester motor car, consisting 
of a fluted shaft on which suitably slotted 
parts (worm gears, change gears, etc.) may 
be mounted. 

Design and Construction of Automobile 
Crankshafts. P. M. Heldt. Automobile— 
Mar. 19, 08. 7 figs. 3500 w. 20e. Paper 
read before the Society of Automobile Engi- 
neers at Boston. 


Epicyclic Gearing for Automobiles. 
Borthwick. Cass Mag—Apr., 08. 10 figs. 
2600 W. 40c. An examination into the 
varieties of such mechanism as are employed 
in modern motor cars. 


Gyrostatic Action—Its Effect on Steering. 
William W. Watson. Auto—Mar. 26, 08. 
1200 w. 20c. Paper read before the Royal 
Automobile Club, London. 


Motor-Car Design. F. W. Lanchester. 
Engg—Mar. 13, 08. 16 figs. 7000 w. 
Mar. 20. 13 figs. 6500 w. Each 40c. 
Paper read at the Incorporated Institution of 
Automobile Engineers Mar. 11. Considers a 
number of the problems peculiar to the de- 
sign of automobiles, including worm-driving, 
screw propulsion and gyroscopic effects. 


Multiple Unit Systems. 

Multiple Unit Systems of Transportation. 
Joseph A. Anglada. Auto—Mar. 26, 08. 5 
figs. 2300 w. 20c. Paper read before the 
Society of Automobile Engineers at Boston. 


Racing Cars, Power and Speed of. 


The Power and Speed of Racing Cars. 
Herbert L. Towle. Automobile—Apr. 9, 08. 
2 figs. 3200 w. 20c. Gives a curve of 
tractive effort from which the performance 
and required gear ratio of any standard 
racing car may be obtained. 


CIVIL ENGINEERING 


BRIDGES. 
Arches. 

A Hinged Masonry Arch with Zinc Filled 
Joints. Cem Mar., 08. 2 figs. 1000 w. 
40c. Describes a French arch bridge of 82- 
ft. span, hinged at abutments and crown, the 
resistance of the joints being considerably 
increased by pouring zinc in them. 


A Three-Hinge Reinforced-Concrete Skew 
Arch Bridge in Denver, Colo. Eng Rec— 
Mar. 21, 08. 6 figs. 4500 W. 20c. De- 
scribes numerous features of design and the 
methods employed in construction. 


Blackwell's Island Bridge. 


The Channel Spans of the Blackwell’s 
Island Bridge. Eng Rec—Apr. 11, 08. 11 
figs. 3800 w. 20c. 


Cairo, Egypt. 
New Road Bridges Over the Nile at Cairo. 
Engr (Lond)—Mar. 13, 08. 3 figs. 1400 
w. Mar. 20. 8 figs. 1500 w. Each 40c 


Columbia River, Ore. 
The Bridging of the Columbia and Willa- 


mette Rivers between Vancouver, Wash., 
and Portland, Ore. Ralph Modjeski. Ry 
Age—Mar. 20, 08. 12 figs. 2000 w. 20c, 
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Lincoln Once Reported to a Man’s Greditors 


that he had a table and two chairs valued at $3.75, a 
wife and baby worth at least $50,000 and there was a 
rat hole in one corner of his office that would bear 
looking into. 

@ The point we wish to emphasize is this: So much 
damage results to buildings and concrete construction 
from the holes which let the water in, that the matter 
will bear looking into. Our book on waterproofing 
tells the story. Sent free on request. 


NATIONAL WATERPROOFING & CLEANING C0. 


42 East 23d Street New York 


( Published (Monthly) 


A Journal of Value to Everyone Interested in Safeguarding Health and Property 


Waterproofing Problems of all kinds discussed monthly by men who are experts in 

their line. Every phase of this great subject is treated in a practical 
way, and every builder, no matter what his specialty, „should have this magazine to help 
him solve vexatious questions. Engineers, Architects, Sanitary Oflicers, City Engineers, 
Manufacturers, should keep informed of the progress being made in this branch of engi- 
neering. 


Fireproofing Govers every aspect or modern construction. No man connected with 

the building trades should be without this magazine. Itis a persistent 
and consistent advocate of all materials that are fire-resisting, and the experience and 
practice of leaders in American construction are reproduced tor the benefit of readers. 


Any one of the numerous articles that appear in this Magazine may be worth to you 
a hundred times the subscription cost—ONLY ONE DOLLAR A YEAR. 


Sample Copies sent on request. 


PROOFINC PUBLISHING COMPANY 


60 Newberry Building, Detroit, Michigan 


It Will Be Mutually Beneficial to Say Where You Saw the Adverttsement. 
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Construction Methods in U. S. 
Bridge Construction in the United States. 


F. Dircksen. Z V D I—Feb. 28, 08. 1 fig. 
12,000 w. Mar. 7, 15 figs. 8000 w. Mar. 
21, 42 figs. 7000 w. Mar. 28, 55 figs. 
6000 W. Apr. 4, 24 figs. 5000 w. Each 
60c. 

Erection. 


Cantilever Bridge Erection on the Guate- 


mala Northern Railway. Eng Rec—Apr. 4, 
08. 3 figs. 1400 w. 40c. 

Erecting the Springfield Bridge on Semi- 
Suspended Falsework. Eng Rec—Apr. 4, 
08. 2 figs. 1700 w. 40c. Gives details 
of bridge No. 111 of the Boston & Albany 
R. R. crossing the Connecticut River between 
Springfield and West Springfield, Mass., with 
seven 176-ft. spans. 

Notes on the Erection of Bridges.—IX. 
Ry Engr—March., 08. 6 figs. 3400 w. 
40c. 


Floors. 
Tests of Reinforced-Concrete Floor Plates 
for Bridges. Cem Mar., 08. 4 figs. 1500 
W. 40c. 
Waterproofing Ballasted Bridge Floors at 
Schenectady, N. Y. Eng Rec—Mar. 28, 08. 
7 figs. 3600 w. 20c. 


Latticing. 
The Latticing Requirements of Built-up 


Steel Columns. F. von Emperger. Beton u 
Eisen. Feb. 19, 08. 1 fig. 2500 w. Mar. 
12, 4 figs. 1800 w. Each $1. 


Long-Span Trusses. 
Modern Simple Bridge Trusses of Long 
Span. C. R. Young. Can Engr—Apr. 3, 
08. 5 figs. 2400 w. 20c. 


Manhattan Bridge. 


Methods and Plant Used in Placing Con- 
crete and Masonry for Brooklyn Anchorage 
for Manhattan Bridge. Gustave Kaufman. 
Engg Contr— Mar. 18, 08. 3 figs. 3200 w. 
20c. Abstract of a paper read before the 
Brooklyn Engineers’ Club, May 10, 06. 


The Erection of the Manhattan Bridge. 
Eng Rec—Apr. 4, 08. 7 figs. 2600 w. 
40c. Describes work on the Manhattan 
Bridge across the East River between the 
Brooklyn Bridge and the Williamsburg 
Bridge, New York City. 


Piers, Renewal of. 
Renewing Illinois River Bridge Piers, To- 
ledo, Peoria & Western R. R. Ry Age—Mar. 
20, 08. 3 figs. 1300 w. 20c. 


Quebec Bridge. 
Appendix 12, Report of Quebec Bridge 
Commission. Eng Rec—Apr. 11, 08. 6 
figs. 6800 w. 20c. 


Appendix 13, Report of Quebec Bridge 
Commission. Eng Rec—Apr. 11, 08. 3 
figs. 2000 w. 20c. An examination of the 
various full-size column tests that have been 
made in America accompanied by diagrams 
showing the results of these tests. 
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Appendix 14, Report of Quebec Bridge 
Commission. Eng Rec—Apr. 11, 08. 1 
fig. 1200 w. 20c. 


A Summary of Tests of Large Columns: 
Appendix 13 to the Quebec Bridge Commis- 
sion’s Report. Eng News—Apr. 9, 08. 3 
figs. 2000 w. 20c. A study of all large- 
size column tests that have ever been made, 
which is summarized in three diagrams. 


Report of the Royal Commission on the 
Cause of the Collapse of the Quebec Bridge. 


Eng Rec—Mar. 14, 08. 60,000 w. 20c. 
The Quebec Bridge Disaster. Carl Jen- 
sen. Engg— Apr. 3, 08. 2500 w. 40c. A 


criticism of some of the best-known for- 
mulas for proportioning the latticing of 
struts, with suggestions for their improve- 
ment. 


Railway Bridge Superstructures. 


Iron and Steel Structures—Report of 
the Committee on Impact Tests. F. E. 
Turneaure, C. H. Cartlidge, C. L. Crandall. 
Ry Age—Mar. 20, 08. 2400 W. 20c. Ab- 
stract of a report presented at the ninth an- 
nual meeting of the American Railway En- 
gineering and Maintenance of Way Associa- 
tion, Chicago, Mar. 17, 18 and 19, 08. 


Short Railway Girder Bridges of Rolled 
Steel Shapes Embedded in Concrete. Herr 
Chaussette. Zent d Bau—Mar. 28, 08. 5 
figs. 2000 W. 40c. Describes a construc- 
tion used in Germany because of its cheap- 
ness, adaptability, etc. 


Strengthening a Double-Line Railway 
Bridge. Engr (Lond)—Mar. 20, 08. 5 
figs. 2200 w. 40c. Describes a method of 


strengthening a girder bridge, which con- 
sists of erecting a new girder between the 
two outside ones and slinging the cross 
girders from it, which is extremely simple, 
and not only strengthens the cross girders, 
but also relieves the main girders of a cer- 
tain portion of their load. 


The Replacement of the Old Steel Super- 
structure of the Railway Bridge over the 
Elbe, at Magdeburg, Germany. W. Dietz. 
Z VD I—Mar. 14, 08. 27 figs. 4500 w. 
60e. Describes the new structure and the 
methods of removing the old spans and 
placing the new ones. 


Standards for Austrian Steel Railway 
Bridge Superstructures. R. Jaussner. Zeit 
Oest Ing u Arch—Feb. 28, 08. 16 figs. 
1800 w. 80c. Gives revised tables and 
data for dealing with the increased loadings 
now used. 


Reinforced-Concrete Bridges. 


A New Ferro-Concrete Bridge. Engr 
(Lond)—Apr. 3, 08. 15 figs. 2400 w. 
40c. Describes construction of an English 
highway bridge embodying a number of 
features of novel and distinctive character. 


A Peculiar Concrete and Steel Bridge in 
France. Eng News—Mar. 26, 08. 5 figs. 
1200 W. 20c. Describes a railway bridge 
across the Guindy, on the line between 
Treguier and Perros, on the northeastern 
coast of France, which is notable not only 
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EVERY READER OF 


Cement Age 


Is kept informed of the prog- 
ress of cement, the building 
material of the age. 


CEMENT AGE is a recognized 
authority in the field of cement; 
it is the best edited, best print- 
ed and best illustrated periodi- 
cal devoted to the subject. 


Each issue during the coming 
months will contain articles of 
value discussing the various 
applications of cement, both 
decorative and utilitarian. In 
March the first authoritative 
article on the Edison house ; 
in April, illustrated articles 
showing the superb decorative 
work now being done in 
cement; in May, a special 
housebuilding number, with 
plans and illustrations of con- 
crete houses of moderate cost. 


The June, 1907, Housebutlding 
Number will be sent on receipt 


of price, 25¢. each. 


Subscription, $1.50 per year, 
Canadian and foreign, $2.00 


Sample Copy, 15 cents 


CEMENT AGE 


221 Fifth Avenue, New York 
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CONCRETE 


Capillary Positive or 
Capillary Negative--- 
WHICH SHALL IT BE? 


Voidless concrete is not 
only theoretically but prac- 
tically possible, but concrete 
coer against capillarity is 
only possible where 


HY DRATITE 


IS; USED 


Watertight Concrete 


results only when made 
voidless---and the constitu- 
ents are converted from the 
capillary positive to the 
negative. Th he method and 
the means for accomplishing 
this result are yours for the 
asking. 


A. C. Horn Company 


WATERPROOFING ENGINEERS 
6-8 Burling Slip 
NEW YORK CITY 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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for the peculiar design of the trusses but 
also for the strange distribution of concrete 
and steel in its various members. 


Transporter Bridge. 

A New Transporter Bridge at Warrington. 
Engr (Lond)—Mar. 27, 08. 7 figs. 3800 
W. Apr. 3, 8 figs. 2400 w. Each 40c. 
Describes a bridge over the Mersey, near 
Liverpool, consisting of a single pair of main 
suspension cables, uncradled, with straight 
inclined back stays, and vertical hangers 
from the cables for the platform; the run- 
way being stiffened by a pair of open-type 
through girders without hinges at mid-span. 


Vibration of Structures, Time of. 
The Time of Vibration of Loaded Struc- 
tures. W. M. Wallace. Engg—Mar. 13, 08. 
2 figs. 700 w. 40c. Describes a method 
of calculation thought to be original, and 
giving results within 1% of practical tests. 


Washington, D. C. . 
The Connecticut Avenue Bridge at Wash- 
ington, D. C. Eng News—Mar. 26, 08. 2 
figs. 1100 w. 20c. 


EARTHWORK, ROCK EXCAVATION, ETO. 


Grubbing. 

Methods of Grubbing Stumps and Trees. 
Engg-Contr—Mar. 25, 08. 6 figs. 2200 w. 
20c. 

Methods of Grubbing Stumps and Trees 
with Machines. Engg-Contr—Apr. 8, 08. 
4 figs. 1300 w. 20c. 

A Continuous Unloader. Lewis A. Mc- 
Arthur. Cal Jl Tech—Feb., 08. 1 fig. 
1600 w. 20c. Describes a platform built 
of heavy 30-ft. timbers radiating from the 
base of a large mast, the outside ends of the 
timbers being supported by iron rods from 
the top of the mast. On this platform is built 
a circular track from which the cars are 
dumped. Used on heavy fills on the W. P. 
Ry. in California. 


ENGINEERING CONSTRUCTION. 


Bins. 
Storage Bins for a German Plaster Works. 
K. von Terzaghi. Beton u Eisen—Feb. 19, 
08. 5 figs. 2500 w. $1. Gives details 
and calculations used in the design. 


Buildings. 

A Concrete Manufacturing Building. Cem 
Age—Mar., 08. 13 figs. 1500 w. 20c. 
Describes the reinforced-concrete factory of 
the Wolf Manufacturing Co., at Philadel- 
phia—a substantial structure which exempli- 
fies the utility of concrete. 

A Reinforced-Concrete Oil Tank Building: 
Design, Construction and Cost. Charles F. 
Leonard. Am Gas Lt JI— Apr. 6, 08. 2 
figs. 2400 w. 20c. Paper read at the 
Thirty-Eighth Annual Meeting, New England 
Association of Gas Engineers. 

A Ten-Story Building in Forty-Seven 
Working Days. Eng Rec—Apr. 4, 08. 2 


figs. 1800 w. 40c. Describes methods 
used in rapid construction work on a New 
York concrete factory building. 


Erecting Columns in Occupied Offices. 
Ene Rec—Apr. 4, 08. 1000 w. 40c. De- 
scribes the methods used in the old part of 
the Singer Building, New York City. 


Hippodrome Building at Cleveland, Ohio. 
James A. Joyce. Eng News— Apr. 9, 08. 7 
figs. 2000 W. 20c. 


Modern High Buildings. E. W. Hagerty. 
Can Engr—Apr. 3, 08. 1 fig. 3500 w. 
20c. 


Reinforced-Concrete Power Station. Cal 
Jl Tech—Mar.-Apr., 08. 2 figs. 2600 w. 
20e. Describes the construction of the 
Georgetown power plant of the Seattle Elec- 
tric Co., a reinforced- concrete unit building, 
which is to be duplicated as growth demands. 


The Construction of the City Investing 
Building, New York. Eng Rec—Apr. 4, 08. 
4 figs. 5100 w. 40c. 

The Construction of the Hudson Com- 
panies’ Buildings, New York. Eng Rec— 
Apr. 4, 08. 4 figs. 2600 w. 40c. 


The Engineering Features of the New 
Cleveland Hippodrome. Ir Tr Rev— Apr. 9, 
08. 10 figs. 2900 w. 20. Describes the 
steel construction and methods used on thc 
foundations. 


The Erection of the Metropolitan Life 
Building Tower, New York. Eng Rec—Apr. 
4,08. 3 figs. 3200 w. 40c. 

The Fire at the Dayton Motor Car Works. 
J. B. Gilbert. Eng Rec—Mar. 28, 08. 6 
figs. 1600 w. 20c. Furnishes a very in- 
teresting demonstration of the efficiency of 
reinforced concrete as a fireproof building 
material. 


The Phelan Building, San Francisco. Eng 
Rec—Mar. 28, 08. 8 figs. 2700 w. 20c. 
Describes the 11-story steel Office building in 
which special provisions are made for re- 
sisting earthquake shocks. 


The San Francisco Earthquake of April 18, 
06. Joseph H. Harper. Jl Asso Engg Soc— 
Feb., 08. 7000 w. 50c. Paper read be- 
fore the Montana Society of Engineers at 
Bozeman, Mont., Jan. 11, 08. 


Caisson, Righting Of an Overturned. 


The Construction of the Base of Baltimore 
Light, in Chesapeake Bay. H. Prime 
Kieffer. Eng Rec—Mar. 14, 08. 7 figs. 
5100 w. 20c. Describes methods used in 
righting a large pneumatic caisson which 
had been overturned in a storm. 


Chimneys. 


Reinforced-Concrete Chimneys. Sanford 
E. Thompson. Cem Age—Mar., 08. 5 figs. 
1600 W. 20c. 

The Design of Ferro-Concrete Chimneys. 
C. Percy Taylor. Engg—Mar. 13, 08. 7 
figs. 4400 w. 40c. Gives formulas result- 
ing from an analysis of the stresses and ap- 
plies them to the checking of the dimensions 
of chimneys which recently failed. 
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WHILE THE CONCRETE IS STILL DAMP 
THE LOWER FORM BOARDS MAY BE REMOVED 


This is possible with the Dietrichs wall form clamp—a device for holding in an 
upright and properly spaced position, the boards or other material selected as forms. 
The cost for constructing forms for concrete has heretofore been almost 
prohibitive. By means of the use of the Dietrichs clamp and wires, the cost 
of erecting forms is brought so low and the method becomes so simple as to 
render the old system ridiculous as far 
as labor and expense are concerned. 
The Dietrichs clamp holds the form 
boards in position by means of the wires 
placed in the hook ends of the clamps. 
After the concrete has set and the wedges 
removed so that the form boards may be 
taken down, it is an easy matter to dis- 
engage the clamp from the wire, which 
then forms a reinforcing rod. i 
Our Clamp Description, showing 
the clamp in use, and cost sheet sent 
free on application. Every builder, arch- 
itect and engineer should have this on file. 


bd 


` 


THE DIETRICHS CLAMP CO. E R u. 


1000 copies sold in 10 days 
“FIELD SYSTEM” 
By | 


FRANK B. GILBRETH 


HIS book was written by one of the largest general contractors in the world, 
and contains nearly 200 pages of rules and instructions for the guidance 
of his foremen and superintendents. It is the outgrowth of over 20 years of experience 
in the contracting business and embodies scores of suggestions for economizing 
and for increasing the output of the men on the job. Mr. Gilbreth is the contractor 
who made the “ Cost-plus-a-fixed-sum-contract’’ famous; in doing so, he has 
likewise made famous Gilbreth's Field System, only a few excerpts from which 
have heretofore appeared in print. 


In making public his “ Field System,” Mr. Gilbreth is performing a service to the public that ia compar- 
able with the action of a physician in disclosing the secret of his success in curing a disease. The disease 
that Giibreth's “ Field System” aims to cure is the hit or miss method of doing contract work. System 
supplants slovenliness, and makes sloth an absolute impossibility. 


200 pages, with illustrations: bound in flexible leather, 
‘gilt ‘edges; price $3.00 net, postpaid. 


Cirenlar telling all about Field System.“ or sample pages, circulars or catalogs coverin 
any class of books for engineers, architects, contractors or railway men, will be mailec 
free upon receipt of a postal card stating where you saw this advertisement. 


The Myron C. Clark Publishing Company, 353 Dearborn Street, Chicago 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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The Removal of a Tall Steel and Brick 
Smoke Stack. Eng Rec—Mar. 14, 08. 1 
fig. 900 w. 20c. Describes the removal 
at the Lorain plant of the National Tube 
Works, of a brick-lined steel smoke stack 
225 ft. high and 11 ft. in diameter. 


Concrete Poles. 


The Design of Hollow Reinforced-Concrete 
Poles. F. Schuele. Beton u Eisen—Mar. 
12, 08. 5 figs. 2500 w. $1. Gives method 
of calculation, illustrative examples and 
data on recent tests. 


Cofferdam. 


Method of Building a Small Cofferdam. 
W. H. Boughton. Engg-Contr—Apr. 8, 08. 
1100 w. 200. Abstracted from a paper 
read before the Ohio Engineering Society. 


Dams. 

A Combination Dam and Bridge. Eng 
News—Apr. 9, 08. 2 figs. 500 w. 20c. 
Describes a dam consisting of a reinforced- 
concrete deck-slab, in the shape of the ordi- 
nary gravity dam sections, supported at in- 
tervals by interior reinforced-concrete but- 
tresses. The bridge is formed by continuing 
these interior supporting buttresses up 
through the deck-slab and carrying, upon 
their top, stringers bearing the railway. 


A Concrete and Earth Diversion Dam in 
California. Eng Rec—Mar. 14, 08. 2 figs. 
5400 w. 20c. Describes the John Days 
diversion dam on the Eel River, Mendocino 
County, Cal., a concrete and earth structure 
having a total length of 630 ft. on top. 

A Large Irrigation and Power Project in 
Southern California. Eng Rec—Apr. 4, 08. 
5 figs. 3500 w. 40c. Describes dam and 
reservoir and methods of construction used 
in a project in the San Bernardino Moun- 
tains. 

Construction of the Main Dam of the Cro- 
ton Falls Reservoir. Eng Rec—Mar. 28, 08. 
5 figs. 4700 w. 20c. f ~ 


Derrick. 

A 40-Ton Wooden Guyed Derrick. Eng 
Rec—Apr. 4, 08. 1 fig. 1100 w. 40c 
Describes a guyed derrick with a 75-ft. mast 
and a 66-ft. boom recently designed and con- 
structed for the erection of the 6,000 tons of 
structural steel in the Singer Building, New 
York. i 


Domes and Vaults. 
The Design of Domes, Vaults and Conical 
Coverings. Edward Godfrey. Conc Engg— 
Mar., 08. 3 figs. 3900 w. 20c. 


Foundations and Piling. 

Concrete Pile Foundations. M. Deutsch. 
Ind Mag—Mar., 08. 2000 w. 20c. 

Foundation Construction of the New State 
Capitol of South Dakota. Samuel H. Lea. 
Eng Rec—dApr. 4, 08. 2 figs. 1800 w. 
40c. 

Foundations, With Special Reference to 
Modern Methods and Plant. Percival M. 
Fraser. Contr Jl—Apr. 1, 08. 10,000 w. 
40c. Paper read at the Institute of Sanitary 
Engineers. 


Foundations. A. B. Clark. Proc Engrs 
Club—Jan., 08. 4 figs. 3700 w. 80e. 
Paper read Dec. 7, 07, before the Engineers’ 
Club of Philadelphia. Describes some of the 
less-known phases of development on Man- 
hattan Island in the last fifteen years. 


Loading Test of a Compressol Foundation 
Pile. F. von Emperger. Beton u Eisen— 
Feb. 19, 08. 8 figs. 5000 w. 31. 


Repairing Foundations with Grout and by 
ria Eng Rec—Apr. 4, 08. 2800 w. 

C. 

Special Foundations for a New Edison Sub- 
Station. (New York City.) Eng Rec—Apr. 
4, 08. 1 fig. 1100 w. 40e. Describes 
methods used in soft, wet ground. 


The Development of Building Foundations. 
Frank W. Skinner. Eng Rec—Apr. 4, 08. 
16 figs. 1200 w. 40c. Discusses methods 
used in building foundations of high build- 
ings in the congested districts of New York, 
Chicago, and other large cities. 


The Strauss System of Concrete Piling. 
Beton u. Eisen—Mar. 12, 08. 7 figs. 800 
w. $1. Describes a Russian system in 
which a hole is driven by means of a well 
drill and in which the concrete is deposited 
and then compacted by a pile driver. 


Gasholder, Concrete. 


The Construction and Costs of a Concrete 
Gasholder Tank. E. Frith. Am Gas Lt Jl 
—Mar. 23, 08. 4 figs. 2400 w. 20c. 
Paper read before the Manchester District 
Institution of Gas Engineers. 


Pipe Trestle. 


A Reinforced-Concrete Sewer Pipe Trestle. 
Eng Rec—Mar. 14, 08. 1 fig. 1700 w. 
20c. Describes a construction recently built 
in Los Angeles, Cal., to carry an intercepting 
sewer across the Los Angeles River. 


Reinforced-Concrete Construction. 


Architectural Expression in a New Ma- 
terial. Arch Rec—Apr., 08. 9 figs. 6500 
w. 40c. Discusses the practical and es- 
thetic problems of design in reinforced con- 


°- crete. 


Calculations for Reinforced-Concrete Con- 
struction. R. Wuczkowski. Beton u. 
Eisen—Feb. 19, 08. 4 figs. 1200 w. $1. 
Gives a simple formula for use on rectangu- 
lar and T-section beams. 


Concrete Inspection. A. D. Williams, Jr. 
Conc Engg—Mar., 08. 2 figs. 4500 w. 
20c. Discusses the duties of an inspector of 
concrete work and enumerates the points to 
which his attention should be directed in 
such work. N 


Cost of Reinforced-Concrete Work. Cem 
Era— Mar., 08. 2000 w. 20e. Discusses 
the tendency of contractors to estimate too 
low on concrete construction. 


Cracks in Reinforced-Concrete Beams. F. 
von Emperger. Zent d Bau—-Mar. 4. 08. 
8 figs. 3000 w. 40c. Gives graphical dis- 
cussion. ` 
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Consulting Engineers 


THE ARNOLD (COMPANY 


ENGINEERS~CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
IOI LASALLE STREET 
CHICAGO 


Intercontinental Engineering Company 
R. Trautschold, M. E., Manager. 
126 Liberty St., NEW YORK, N. Y. 
Mechanical and Industrial Engineers. 


American and Foreign Agents. 


Lewis & Moore 


Consulting Waterproofing Engineers. 


Investigation, Reports, Tests, Plans, Estimates and Speci- 
fications for Waterproofing and Dampproofing of all 
Classes of Structures. 


Waterproofing requires the same scientific treatment as 
‘other engineering problems to obtain economical and 
durable results. 


We are the only consulting engineers specializing in 
waterproofing—not affiliated with any special interest. 
We act in advisory capacity to engineers, architects and 
builders. š 

Correspondence invited. 
1133 Broadway, NHW YORK. 


James B. McCord 
Assoc. M. Am. Soc. C. E. 
Civil Engineer 
Water-Works, Filtration, Reports on Properties of 
Public Service Corporations 


29 Broadway. NEW YORK. 


William D. Marks, Ph. B., C. E., 


Consulting Engineer and Statistician. 


Electric Railways. Oi) Motor Cars. Gas Works. 
Electric Lighting Stations. 
Past Expert in Gas and Electricity to New York City, 
Buffalo and Citizens’ Gas Company, Indianapolis. 
Also other municipalities. 


Park Row Building, NEW YORK. 


H. Hall Marshall 


Consulting Engineer, 
Examinations, Tests, Reports. 


Plans and Specifications Prepared for Complete 
Manufacturing Plants. 


Power Plants. 
Electricity, Heating, Ventilation, Plumbing. 


South Penn Square Bldg., PHILADELPHIA, PA. 
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Consulting Engineers 
Alexander Potter, C. E., 


Hydraulic Engineer and Sanitary Expert. 
143 Liberty Street, NEW YORK CITY. 


Sewerage and Sewage Disposal. 
Water Supply and Purification. 
Water and Electric Power. 


Valuations of Existing Plants—Expert Testimony—Pians 
and Eatimates. 


C. A. P. Turner 
M. Am. Soc. C. E., Consulting Engineer. 


Bridges, Buildings, Manufacturing Plants. 
Reinforced Concrete Construction a Specialty. 


816-818 Phoenix Bldg., MINNEAPOLIS, MINN. 


W. W. Young, 


Consulting Engineer. 


Estimates, Financial and Engineering 
Box 199 Gen. P. O. 


St. Paul Bldg., NEW TORK. 


Examinations, 
Reports. 


0 o 
A Necessary Requisite 

In order to have a thing done well, it is nec- 
essary to have some one do it who knows how. 
I have for years been executing the following 
branches of engineering: 

Electric power, lighting and transmission 
work, steam power plants, steam piping, heat- 
ing, ventilation, plumbing work, sewage dis- 

osal and water supply and fire 98 for 
Buildings: Send for interesting booklet. 


FRANK SUTTON, E. E. 


Consulting Engineer 
91 WALL ST. — NEW YORK 


Contractors 


Battle Creek Bridge Co. 
ENGINEERS AND CONTRACTORS 


Reinforeed Concrete Bridges f 
Also Steel and Wooden Bridges, Pile Driving 
Foundations, Plans, ete. 


BATTLE CREEK, MICH. 


Fayette Engineering & Contracting Co., 
Civil, Mining and Contracting Engineers. 


Herbert M. Crawford. 
L. C. Mechling. 
E. L. Zearley. 


Specialties: Construction of Coal and Coke Plants ang 
the Development of Coa: Properties. 
UNIONTOWN, PA, 


Rranch Office. BROWNSVILLI. PA. 
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Design and Construction of Forms for Re- 
inforced Concrete. Richard H. Haas. Conc 
Engg—Mar., 08. 19 figs. 2600 w. 20c. 
Describes several types of forms used in re- 
cent buildings. 


Economical Arrangement of Mixing Plants. 
R. W. Maxton. Conc Engg—Mar., 08. 900 
W. 20c. 


Graphostatic Calculations for Reinforced- 
Concrete Construction. G. Ramisch. Beton 
u. Eisen—Feb. 19, 08. 4 figs. 
$1. Gives mathematical relations and 
graphical constructions derived therefrom. 


Methods and Costs. W. H. Mason. Cem 
Age—Mar., 08. 4 figs. 3700 w. 20e. 


New Researches on Reinforced Concrete. 
M. R. von Thullie. Beton u Eisen—Feb. 19, 
08. 4 figs. 1200 w. $1. Discusses the 
effect of repeated loading of beams. 


Notes on Reinforced Concrete (Con.). 
Prof. A. W. French. Jl Wor Poly Inst 
Mar., 08. 5 figs. 3100 w. 40c. Gives 
straight-line and parabolic stress analysis of 
simple rectangular beams. 


System in Estimating Reinforced-Concrete 
Building Construction. Robert E. Lamb. 
Conc Engg—Mar., 08. 800 w. 20c. De- 
scribes one system of making up a bid on 
reinforced buildings which will be simple, 
and, if fully worked out, will result in an 
estimate which is practically self-checking. 


The Austrian Government Regulations for 
Concrete and Reinforced-Concrete Construc- 
tion. Cem—Mar., 08. 1800 w. 40c. Gives 
the regulations in force for highway bridges. 


The Development of a Practical Method of 
Reinforcing Concrete. H. F. Porter. Conc 
Engg—Mar., 08. 3 figs. 2800 w. 20e. 
An address delivered at Toronto University, 
Toronto, Canada. 


The Edison Concrete House. E. S. Larned. 
Cem Age—Mar., 08. 2 figs. 4500 w. 20c. 
Gives conclusions of engineers concerning the 
practicability of the project, and states the 
purpose of the inventor. 


The Practical Problems Involved. Percy 
H. Wilson. Cem Age—Mar., 08. 1800 w. 
20c. Discusses the constructional questions 
involved in the Edison concrete house. 


The Unit vs. the Loose-Bar System of Re- 
inforced-Concrete Construction. Emile G. 
Perrot. Eng News—Mar. 26, 08. 1800 w. 
20c. Paper read before the National Asso- 
ciation of Cement Users, Fourth Annual 
Meeting, Buffalo, N. Y., Jan. 24, 08. 


The Use of Reinforced Concrete in Engi- 
neering and Architectural Construction in 
America. Ernest R. Matthews. Surveyor— 
Mar. 27, 08. 9 figs. 6000 w. 40c. From 
a paper read lately before the Royal Society 
of Arts. 


Reservoirs. 


Reservoir Construction in Rochester, N. Y. 
Mun Engr—Apr., 08. 4 figs. 800 w. 40c. 
Gives information concerning the construc- 
tion of Cobb’s Hill reservoir, which is a dis- 
tributing reservoir for the water works of 
Rochester, N. Y. 
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Some Construction Methods at the Croton 
Falls Reservoir. Eng Rec—Apr. 11, 08. 5 
figs. 4000 w. 20c. 


The Reinforced-Concrete Reservoirs and 
Aqueduct of Mexico City. James D. Schuy- 
ler. Eng Rec—Mar. 28, 08. 9 figs. 3900 
w. 20c. Describes the building of four 
large circular reservoirs, lined and roofed 
with armored concrete, for the distribution 
system of the new waterworks of Mexico City. 


Retaining Walls. 

Comparative Costs of Gravity and Rein- 
forced-Concrete Retaining Walls. Frank A. 
Bone. Eng News—Mar. 26, 08. 4 figs. 
800 w. 20c. 

Ropeway. 


Wire Ropeway in the North Argentine 
Cordilleras. Engg—Mar. 20, 08. 20 figs. 
3200 w. Apr. 3, 10 figs. 5000 w. Each 
40c. Describes a 21-mile ropeway connect- 
ing the Famatine mines and the railway 
Chilecito, having a capacity of 4 tons per 
hour on the up journey (11,500-ft. rise) and 
40 tons on the down journey, at about 5.5 
miles per hour. 


Sewers. 


A Large Double-Barrel Sewer Built Across 
a Salt Marsh, Borough of the Bronx, New 
York City. Eng Rec—dApr. 4, 08. 4 figs. 
2100 W. 40c. 


A Private Sewer Tunnel in Rock Excava- 
tion. Eng Rec—Apr. 11, 08. 7 figs. 3200 
w. 20c. Describes construction of storm- 
water sewer for draining the depressed yard 
for suburban train service at the N. Y. C. & 
H. R. R. terminal, New York City. 


Reinforced-Concrete Intercepting and Out- 
fall Sewer, Waterbury, Conn. Wm. Gavin 
Taylor. Eng News—Mar. 26, 08. 15 figs. 
4100 w. 20c. 

The New Main Intercepting Sewer at 
Waterbury, Conn. Wm. Gavin Taylor. Eng 
Rec—Apr. 4,08. 7 figs. 1400 w. 40c. 


Steel Construction. : 


Erecting an Open Hearth Furnace Build- 
ing. Eng Rec—Apr. 4, 08. 3 figs. 900 w. 
40c. Describes work on a 172% x448-ft. 
steel building for the Pennsylvania Steel Co., 
at Steelton, Pa., about 117 ft. in extreme 
height and containing 5,610,000 Ibs. of 
structural steel. 


Steel Construction for Long-Span Floors in 
the Chicago Athletic Association Building. 


Eng News—Mar. 19, 08. 5 figs. 800 w. 
20c. 
Structural Design. 
Notes on Structural Designing. E. A. 
Stone. Can Engr—Apr. 3, 08. 2400 w. 
20c. 


Similar Structures with Corresponding 
Loads. Prof. A. Inokuty. Pract Engr 
(Lond)—Apr. 3, 08. 1 fig. 3500 w. 40c. 
Discusses the limitation of size due to the 
fact that weight increases as the cube of 
dimensions, while power to sustain loads in- 
creabes only as the square. 
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WHY THE OSCILLATING TOWER ELIMINATES 
THE DEAD LOAD 


Y counterweighting a heavy window a child can raise it, because the child has merely 
to overcome the comparatively slight resistance of friction. of the pulleys. In like 
manner, by providing an oscillating tower we make a cableway that is counterbalanced; 
and, as a result, the electric motor is a child in size compared with the engines used on 
any other type of cableway. In brief, our motor does not have to lift the dead load, nor 
does it have to overcome the grade due to the sag of the cable. Due to the oscillating 
tower and its counterweight, the sag in the cable becomes less and less as the trolley and 
its load approach the tower. The counterweight goes down and the trolley rises, and 
‘the result is precisely the same as if the trolley were running on a level track. 


Showing Battery of Balanced Cable Cranes at work on the Erie R.R. cut, Bergen Hill, 
Jersey City. Capacity of 5 tons load lift at 80 feet a minute. Traveling speed 
1,500 ft. per minute. But one rail under each end of cableway. 

Our catalog explains not only the theory which accounts for this remarkable result, 


but it gives numerous examples of existing plants whose operation proves the result. 
Send for our Catalog E. D. 


THE BALANCED CABLE CRANE CO. 
131 WILLIAM STREET NEW YORK CITY 
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Tunnels and Subways. 


Lowering the Traction Tunnels Under the 
Chicago River. L. F. Wilson. Sec Am— 
Apr. 4, 08. 3 figs. 900 w. 20c. 


Progress on the Bridge Loop Subway, New 
York City. Eng Rec- Apr. 4, 08. 4 figs. 
2300 W. 40c. 


The Effect of Tunneling Operations on St. 
Paul's Cathedral, London. Eng Rec- Mar. 
28, 08. 2600 w. 20c. ; 


The Second Raton Hill Tunnel, New Mex., 
of the Atchison, Topeka & Santa Fe Railway. 
Eng Rec—Apr. 4, 08. 8 figs. 2300 w. 40c. 


The Strand to Embankment Subway. 
Engr (Lond)—Mar. 13, 08. 10 figs. 3500 
w. 40c. Describes the engineering feat- 
ures of the construction of the tunnels. 

The United States Capitol Subways. W. 
J. Knight. Eng Rec—Mar. 21, 08. 9 figs. 
2400 w. 20c. Describes the two recently 
completed reinforced-concrete subways con- 
necting the United States Capitol with the 
Senate and House office buildings. 


Waterproofing. . 
Some Notes on Waterproofing. E. P. 
Goodrich. Wtrpfg & Firepfg—Feb.-Mar., 


08. 600 w. 20c. 


Waterproof Cement and the Waterproof- 
ing of Concrete. Brit Clay Wkr—Mar., 08. 
1400 w. 40c. 


Waterproofing Concrete Structures. James 
L. Davis. Cem—Mar., 08. 7500 w. 40c. 
Describes -the laboratory of the Board of 
Water Supply of the City of New York. 


What Waterproofing May do for the Ce- 
ment Industry. A. C. Horn. Waterproofing 
& Fireproofing—Feb.-Mar., 08. 2800 w. 
20e. Paper read before the Vulcan Assem- 
bly of Philadelphia, Feb. 22, 08. 


MATERIALS. 


Cement and Concrete. 


Cement Stucco in Argentine. Cem Age 
Mar., 08. 11 figs. 900 w. 20c. Shows 
how a plastic material has been used by the 
architects of Buenos Ayres, and gives exam- 
ples of modern structures in this South 
American city. 


Portland Cement: Its Uses, Improved 
Manufacture, and Methods of Testing It. G. 
M. R. Layton. Brit Clay Wkr— Mar., 08. 
4000 W. 40c. A recent lecture to the stu- 
dents of the Northern Polytechnic Institute, 
London. 


The Dangers of Cement Analysis. Brit 
Clay Wkr— Mar., 08. 700 w. 40c. Dis- 
cusses necessity for a standard method and 
gives table of widely-different results ob- 
tained by analysis of same sample in six 
laboratories. 


The Modulus of Shearing of Concrete. 
Herr Heintel. Beton u. Eisen—Mar. 12, 08. 
7 figs. 1500 w. $1. Gives values deduced 
from Bach’s beam tests. 
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Cement Works. 


An English Electrically-Driven Cement 
Works. Eng Rec—Apr. 11, 08. 6 figs. 
2100 w. 20c. 


Inland Portland Cement Works. Engr 
(Lond)—Mar. 20, 08. 12 figs. 3500 w. 
40c. Describes.a modern British cement 
works at Cambridge. 


Hollow Brick and Tile. 


Fireproof Construction. M. M. Sloan. 
Arch & Bid Mag—Apr., 08. 6 figs. 2100 
w. 40c. V.—Hollow brick and tile. 


Iron, Rusting of. 


The Rusting of Iron. Engg—Mar. 13, 08. 
3500 W. 40c A résumé of recent re- 
searches into the theory of rusting. 


Sand. 


The Value of Sand in Concrete Construc- 
tion. Cem Age — Mar., 08. 3200 w. 20ce. 
Report of the Section on Testing Cement and 
Cement Products, presented at the National 
Association of Cement Users at Buffalo, Jan. 
20-25, 08. 


Slag Brick. 


The Manufacture of Concrete Brick from 
Blast Furnace and Other Slag. Josiah But- 
ler. Ir Tr Rev—Mar. 19, 08. 4800 W. 20c. 
Abstract of a paper presented before the 
Staffordshire Iron & Steel Institute, Dudley, 
England, Jan. 18, 08. 


Stone-Crushing Plant. 


A Commercial Stone-Crushing Plant at 
North Le Roy, N. Y. John Rice. Eng 
Rec—Apr. 4, 08. 1 fig. 1800 w. 40c. 
Describes a plant the average production of 
which is about 50,000 tons monthly of 2 - 
in. stone, including the smaller sizes. 


Timber. 


A Graphical Comparison of Various Log 
Rules. Arthur H. Morse. Eng News—Apr. 
9, 08. 2 figs. 1700 w. 20c. 


Kansas City Plant of the American Creo- 
soting Co. Ry Age—Apr. 3, 08. 11 figs. 
3400 w. 20c. Describes a recently com- 
pleted plant which will supply under con- 
tract about 750,000 treated ties annually for 
a term of 20 years to the C. R. I. & P. Ry. 

The Shrinkage of White Oak. Walker L. 
Wellford. Wood Craft - Apr., 08. 900 w. 
20e. Read at the St. Louis Convention of 
the National Coopers’ Association. 


RIVERS, CANALS, HARBORS. 
Breakwater. 

A Novel Breakwater for Algoma Harbor, 
Wis. Eng Rec—Mar. 21,08. 3 figs. 1000 
w. 20c. Describes a breakwater consisting 
of about 928 lin. ft. of pile or plank crib 
pier and about 500 lin. ft. of breakwater 
made of reinforced-concrete caissons. 


Canal-Boat Haulage. 


Notes on Electric Haulage of Canal Boats. 
Lewis B. Stillwell and H. St. Clair Putnam. 
Proc Am Inst Elec Eng—dApr., 08. 4 figs. 
1000 w. 80c. An appendix in which re- 
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PERFECTION 


is the aim of all improve- 
ment and development in 
manufactured products. 
The highest development 
is reached in our 


1908 Type | 


Hayward Bucket 


the result of constant improvement. 
Our catalogues would convince you. 


THE HAYWARD COMPANY 


50 Church Street, New York 


We make also all kinds of Machinery 
to operate our Buckets, including 
Dredges, Excavators, Derricks, Coal 
Towers and Bridges 
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sults given in the paper are compared with 
those obtained in the very complete tests 
made by Sympher Thiele, and Block on the 
Rhine-Weser Canal in 1906. 


Coast Protection. 


Foreshore Protection of the West German 
Coast of the Baltic Sea. Zent d Bau—Apr. 
1, 08. 36 figs. 4000 w. 40c. 


The Principles and Practice of Coast Pro- 
tection. Frank J. Gray. Contr JlI—Mar 18, 
08. 12 figs. 4500 w. 40c. Takes up the 
planning and construction of groynes for ar- 
resting the traveling shingle and retarding 
the alongshore currents so that they will de- 
posit their suspended material and then 
build up and maintain the slope of the fore- 
shore. 


The Royal Commission on Coast Ero- 
sion.—III. Engr (Lond)—Mar. 13, 08. 
2500 w. 40c. A continuance of a review 
of the statements of the engineering experts, 
and dealing with the evidence of surveyors, 
etc. 


Dredging. 


Clay-Cutting Suction-Dredger. Engg— 
Apr. 3, 08. 12 figs. 1700 w. 40c. De- 
scribes a dredge constructed for filling in the 
new extension to the north of Lincoln Park, 
Chicago. 


Dredging Equipment of the Panama Canal. 
F. B. Maltby. Proc Engr Club, Phila.— 
Jan., 08. 4000 w. 80c. Paper read Jan. 
4, 08, before the Engineers’ Club of Phila- 
delphia. 


The Cost of Hydraulic Dredging on the 
Mississippi River. Eng Rec—Mar. 21, 08. 
1800 w. 20c. A memorandum by Lieut.- 
Col. Clinton B. Sears for the Board of Engi- 
neers on the Improvement of the Ohio River. 
Gives data relating to the six best dredges in 
use by the Mississippi River Commission as 
to first cost, repairs and betterments, ope- 
rating expenses, deterioration, and results 
obtained. 


Docks. 


Electric Power in Docks. C. E. Taylor. 
El Engr—Mar. 13, 08. 7 figs. 4000 w. 
40c. Paper read before the Institution of 
Electrical Engineers. 
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Terminal Improvements at Ashtabula Har- 
bor for the Pennsylvania Lines. Ry & Eng 
Rev—Mar. 14, 08. 13 figs. 700 w. 20c. 
Describes the increased facilities for hand- 
ling coal and ore at this Erie port. 

The Contractor’s Plant and Methods on 
Mare Island Dry Dock No. 2. Eng Rec— 
Apr. 4, 08. 9 figs. 9200 w. 40c. 


Erie Barge Canal. 


Construction Work on the Erie Barge 
Canal. James C. Mills. Cass Mag—Apr., 
08. 14 figs. 3200 w. 40c. 


Progress on Section 11, New York State 
Barge Canal. Eng Rec—Apr. 4, 08. 5 figs. 
1400 w. 40c. 


Great Lakes-Gulf Waterway. 


Some of the Engineering Problems In- 
volved in the Construction of a Deep Water- 
way from the Great Lakes to the Gulf of 
Mexico. J. A. Ockerson. JI Assoc Engg 
Socs— Feb., 08. 18 figs. 8200 w. 50c. 
Paper read before the Engineers’ Club of St. 
Louis, Feb. 5, 08. 


Irrigation Work. 


Lining of Ditches and Reservoirs to Pre- 
vent Seepage Losses (Cont.). Prof. B. A. 


Etcheverry. Irrig Age—Apr., 08. 7 figs. 
2000 w. 20c. Discusses cement mortar 
linings. 


Reclamation Projects in Montana. H. N. 
Savage. Jl Assoc Engg Socs—Feb., 08. 
2400 w. 50c. Paper read before the Mon- 
tana Society of Engineers, Bozeman, Mont., 
Jan. 11, 08. 


SURVEYING, MEASUREMENTS. 


Curves, Formulas for. 


General Formulas for Simple Curves. J. 
C. Locke. Eng News—Mar. 26, 08. 20c. 


Surveyor’s Tools. 


Some Useful Tools for Surveyors Working 
Alone. Thaleon Blake. Eng News—Mar. 
19. 08. 7 figs. 800 w. 20c. Describes a 
substantial marking pin and several devices 
for holding a surveyor's rod. 


ECONOMICS 


Commercial Research. 


Commercial Research. C. E. Skinner. 
Elec Jl—Apr., 08. 9000 w. 20c. Address 
delivered before the Engineering Assembly 
of Purdue University, Jan. 20, 08. Discusses 
investigations undertaken for the purpose of 
adding to human knowledge with the direct 
view of securing commercial returns in a 
reasonable time. 


Conservation of Natural Resources. 


Conservation of the Natural Resources of 
the United States: The Work of the U. S. 
Geological Survey. Herbert M. Wilson. 
Eng News—Apr. 9, 08. 9500 w. 20c. 


Published by permission of the Director of 
the United States Geological Survey. Dis- 
cusses the various investigations carried out 
by this government bureau. 


Cost Accounting. 


A Complete System for the Purchasing 
Department. J. Cecil Nuckols. Eng Mag— 
Apr., 08. 6 figs. 1700 w. 40e. 


Additional Methods of Tracing the Prog- 
ress of the Work. Oscar E. Perrigo. Ir 
Tr Rev—Apr. 2, 08. 3 figs. 3700 w. 20e. 
Seventh of a series of articles on cost-keep- 
ing and shop management. 
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PARK ROW BUILDING 


Cencrete-steel Bridges a specialty. 


THACHER BARS 


POWER PLANT EQUIPMENTS 


CONSULTING ENGINEERS 


CONCRETE-STEEL ENGINEERING COMPANY 


Consulting Engineers 


. Te eT 


reinforcing concrete 
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NEW YORK CITY 


WILLIAM MUESER 
M. AM. 800. C. K. 


— àVͤ— 


More than 500 spans built. 


DIAMOND BARS 


GAS PRODUCER INSTALLATIONS 


GAS FURNACE PLANTS 


Situations Wanted 


Until further notice we will publish without charge 
advertisements from our regular subscribers who seek 
employment. Make them brief. Replies may be sent in 
our care. The charge to others is two cents a word. 


GRADUATE MDCHANICAL ENGINEER (30), experi- 
enced in electrical engineering and a machinist by trade, 
desires a position as superintendent or assistant manager 
of machine manufacturing establishment. Experienced 
in power plant construction, modern machine shop prac- 
tice and business methods. Have handled men success- 
fully. Address, 1816, care Engineering Digest, 


POSITION WITH OPPORTUNITY, by employed gradu- 
ate mechanical engineer. Have had one year’s experi- 
ence in manufacturing plant, one year testing and com- 
puting ‘reinforced concrete. Can handle men. Address 
“E. B. T., care of The Engineering Digest. 


COPY- 
RIGHTS 


Patent Office and 


Patent So c tor and Counsel. 
Court Practice. High Class Service. 


WILLIAM T. JONES, Attorney and Counselor-at- 
Law. Suite 2-7 Metzerott Bldg., Washington, D. . 


HAIR CROWS! 


When our Vacuum Cap is used a few 


minutes daily. Sent on 60 days FREE 
trial at our expense. No drugs or elec- 
tricity. Stops falling hair, cures dandruff. 
A postal brings illustrated booklet. 


MODERN VACUUM CAP CO. XC 
590 Barclay Block Denver, Colo. 


Testing Laboratories 


The Industrial Laboratories 
No. 164 Front Street, 
New York City. 
Consulting and Analytical Chemists. 
Design and Supervise Construction of Chemical Plants. 
Furnish Advice Wherever Chemicals are Made or Used. 


J. E. TEEPLE, Ph. D., Director 


Michigan Technical Laboratory 


Testing, Consulting and Analytical Chemists. 
Analyses and Reports made in all Branches of Indus- 
trial Chemistry. Expert Assistance in all Branches of 
Chemical Engineering. 


58-60 Lafayette Boulevard, DETROIT, MICH. 


Architectural Books 


Architectural Books 


Send for STUDENT’S & DRAFTSMAN’S Library Club 
Catalogue. (Small monthly payments.) 

Also General Catalogue of Architectural, Building and 
Technical Books. 

Sample copy of Architects’ & Builders’ Magazine sent 


on request. 
WM. T. COMSTOCK, Publisher, 
23 Warren St., NEW YORE. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Time Keeping and Distribution of Cost 


Systems. J. H. K. Shannahan, Jr., and E. 
G. Reist. Business Man's Mag— Apr., 08. 
1 fig. 1400 w. 20c. Describes the unique 


systems now in use by the Maryland Steel 
Co. of Sparrows' Point, Md. 


Employers’ Liability, Law of. 


The Law of Electric Light Companies. J. 
E. Brady. Elec Wid—Apr. 4, 08. 2100 w. 
20c. Discusses liability of electric compa- 
nies to their employees. 


Engineers and Public Affairs. 


The Engineer’s Activity in Public Affairs— 
Public Utility Commission’s and Franchise 
Valuations. Henry Floy. Proc A I E E— 
Apr., 08. 8000 w. 80e. Paper presented 
before the American Institute of Electrical 
Engineers, New York, Apr. 10, 08. 


Factory Management. 

An Analysis of Machine-shop Methods. 
Holden A. Evans. Am Mach—Apr. 11, 08. 
5 figs. 5800 w. 20c. Discusses the in- 
efficiency in Government shops which is often 
due to day-work, lack of system in tools, 
material and organization. 


Effective Machine-shop Organization. 
Alexander Taylor. Am Mach—Mar. 19, 08. 
1600 w. 20c. States methods used by the 
Westinghouse Elec. & Mfg. Co. for fixing re- 
sponsibility, increasing productive periods 
and floor space and decreasing clerical labor. 

Increasing the Efficiency of Machines. 
Oscar E. Perrigo. Southern Machy—Apr., 
08. 4 figs. 2800 w. 20c 


Making the Most of Floor Space. O. W. 
Mueller. Factory—Mar., 08. 5 figs. 1200 
w. 40c. Shows how a machine shop can 


be laid out to secure economy in production. 

Maximum Production Through Organiza- 
tion and Supervision. C. E. Knoeppel. Eng 
Mag—Apr., 08. 4000 w. 400. Deals 
chiefly with the adjustment of the internal 
organization to the utmost working efficiency. 

Producing Power at Lowest Cost. O. M. 
Becker and W. J. Lees. Factory—Mar., 08. 
4 figs. 2300 w. 40c. V.—Organization of 
the Operatinf Force. Shows how responsi- 
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bilities in the plant can be fixed, what men 
should be chosen for definite positions and 
how the Operating force should be handled. 


Running a Factory by Schedule. Robert 
Daily. Factory—Mar., 08. 4 figs. 1400 
w. 40c. V.—-Shows in detail how daily re- 
ports of one of the originating departments— 
the foundry—-are summarized for the quick 
inspection of the work’s manager. 


The Fundamental Principles of Work Or- 
ganization and Management. P. J. Darling- 
ton. Eng Mag—Apr., 08. 5200 w. 40c. 


Hygienics of Illumination. 


Hygienics of Gas and Electricity. Samuel 
Rideal. Prog Age—Mar. 27, 08. 3500 w. 
20c. Paper recently presented to the Royal 
Sanitary Institute of London. Gives data 
upon which it is argued that the choice be- 
tween the two system does not depend on 
hygienic considerations. 


Industrial Conditions, Workman's View of. 
American Industrial Conditions from a 
Workman’s Viewpoint. Eng Mag—Apr., 08. 
1500 w. 40c. 


Industries, Classification of. 


The Classification of Industrial Enter- 
prises. William D. Ennis. Stev Inst Ind 
Jan., 08. 6500 w. 60c. Study of the con- 
ditions which may serve to classify ind us- 
tries so as to determine the justness of their 
standards of process, organization and equip- 
ment. 


Shop Education. 
Progressive Shop Education—A Sugges- | 
tion. Frederick A. Waldron. Am Mach— 
Apr. 2. 08. 4100 w. 20c Outlines a con- 
tinuous and systematic course to train shop- 
men for responsibilities of effective foremen, 
superintendents or managers. 
Wage Systems. 

‘The Payment of Wages. Forrest E. Car- 
dullo. Ir Tr Rev— Mar. 19, 08. 4700 w. 
20e. Discusses three systems in general use 
and sets forth the advantage of an ideal sys- 
tem in which results rather than time spent 
are the basis of payment. 


ELECTRICAL ENGINEERING 


ELECTROCHEMISTRY. 
Storage Batteries. 
The Care of Storage-Battery Cells. Will- 
lam Kavanagh. Power—Mar. 17, 08. 2 
figs. 1000 w. 20e 
ELECTROPHYSIOS. 
Alternate-Ourrent Analysis. 
Vector Algebra for Alternate-Current 
Problems. William Cramp and C. F. Smith. 
El Engr— Mar. 20, 08. 3 figs. 2600 w. 


400. Suggests an improvement in the nota- 
tion for dealing with alternate-current prob- 
lems. 


Electric Discharges Through Gases. . 
Mar. 13, 08. 1 fig. 
2100 w. Mar 27. 4 figs. 1900 w. Apr. 
3. 2400 w. Each 40a Résumés of a 
series of four lectures at the Royal Institute 
by Prof. J. J. Thomson. 


GENERATORS, MOTORS, TRANSFORMERS. 


Alternators in Parallel. 


Alternators in Parallel. Morgan Brooks. 
West Elecn—Mar. 21, 08. 12 figs. 1300 
w. 20c. Paper presented before the Elec- 
trical Section of the Western Society of En- 
gineers, Chicago, Mar. 11, 08. Gives a dia- 
gram showing what change as to power in- 


Engg 
3200 w. Mar. 20, 
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Technical Education 


Armour Institute of Technology 
CHICAGO, ILLINOIS. 


Courses in Mectrical, Mechanical, Civil, Chemical and 
Fire Protection Engineering and Architecture. Goms 
pletely equipped laboratories in all departments. 


Year-book sent on application. 


Clarkson School of Technology. 


Thomas 8. Clarkson Memorial, Potsdam, N. T. 
Organizon under charter of the Üniversity of the State 
of New York. Courses lead to degrees of Bachelor 
of Science in Chemical, Civil, Electrical and Mechanical 


comp four y sara or 3 h training 
and resident college work in theory 


ce of emt. 
The Clarkson Bulletin. 5 quarter 
mailed on application. 
WM. 8. ALDRICH, Director. 


College of Engineering, 


NORTHERN UNIVERSITY, AD 
Courses in Civil, Mechanical, Electrical, Mining, Sani- 
cipal, Architecture. 


THOROUGH. ' PRACTICAL. ECONOMICAL, 
School in session the entire year. No time limit for 
graduation. No fees. nter any time. We give students 

what they sate. catal they need p? i ‘i add 
For pamphiet, catalogue, or information, ress, 
TH Dean. 


OHIO. 


Lehigh University, SOUTH BETHLEHEM, PA. 


HENRY S. DRINKER, President. 


Courses in Civil, Mechanical, Wining, Metallurgical, 
Electrical, and Chemical Engineering, in Electrometal- 
lurgy and Chemistry. Also Classical and Literary Courses. 

For further information, for Registers of the University, 
and for descriptive circulars of the different courses, 
address THE REGISTRAR. 


Rensselaer Polytechnic Institute, 


TROY, N. Y. 
A SCHOOL OF ENGINEERING AND SCIENCE. 


Dynamos, Turbines, 
Chemical Analysis, Mineralogy, etal Assaying. 
em urgy, 
For catalogue or other information, address, 
PALMER C. RICKETTS, President. 


Rose Polytechnic Institute, 
TERRE HAUTE, IND. 


Courses in Mechanical, Electrical and Civil Engineering, 
Architecture and Chemistry. Extensive Shops. Com- 
pletely 3 Laboratories in all Departments. 
penses low 


For catalogue or special information, address, 
O. L. MBES, President. 


SELF-EDUCATION 


TEACH YOURSELF AND INCREASE YOUR WAGES 


ONLY DRAKES PLAINLY WRITTEN 


PRACTICAL BOOKS 
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 


Every volume positively UP-TO-DATE and written 


in a language so plain that even a child can und 


stand. DRAKE is the largest publisher of Modern 
Mechanical Books for home and shop study in the 
world. We publish good books on every mechanical 
subject. Our large illustrated Catalog now 5 
Sent free. 


FREDERICK J. DRAKE & COMPANY 
350 Wabash Avenue CHICAGO, U.S.A. 
In ordering our catalog please mention this paper. 


A HINT 


When you write advertisers in 
THE ENGINEERING DIGEST 
don’t fail to say where you 
saw the advertisement. This 
courtesy will be appreciated 
by us and will tend to improve 
the magazine. 


A CORRESPONDENCE COURSE IN 
REINFORCED CONCRETE DESIGN 


For engineers, architects or their assistants and 
all men having some engineering training or ex- 
perience. An understanding of higher mathe- 
matics is necessary, but we have a course in tha 
also. 


The course in design is written by 
Wilbur J. Watson, M. Am. Soc. C. E. 


For a few weeks we are making 
a reduction of 40 per cent. in 
the cost of this course. 


PAYMENTS CAN BE MAOE IM INSTALLMENTS TO 
SUIT THE STUDENT'S INCOME 


Prospectus and application blank upon 
request. Also send for a copy of 


CONCRETE ENGINEERING 


The only engineering and contracting journal 
devoted exclusively to the concrete industry. 


587 Caxton Building, Cleveland, Ohio 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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take of one machine or of the other is caused 
by a given change of excitation of vector 
position or of load. 


Commutators, Truing of. 


Truing Up Rotary Commutators. C. L. 
Greer. St Ry Jl—dApr. 4, 08. 2 figs. 600 
W. 20c. 


Direct-Current Motors. 

Direct-Current Motors, Their Action and 
Control. VI. F. B. Crocker and M. Arendt. 
Elec WId— Apr. 4, 08. 14 figs. 1200 w. 
20c. Describes speed control in motors with 
unsaturated magnetic circuits, in motors 
with high flux density of the pole tips and 
in interpole motors. 


Heating of Armature Cores. 


The Heating of Dynamo Armature Cores. 
G. Schmaltz. Elek Zeit—Feb. 27, 08. 5 
figs. 1000 w. 40c. 


Single-Phase Motors. 


The Classification of Single-phase Motors. 


J. Jonas. Elek Zeit—Feb. 27, 08. 2000 w. 


40c. 


Transformer Design. 

Transformer Design. E. Alm. Elek Zeit 
Mar. 5, 08. 5 figs. 4500 w. 40c. Gives 
method of calculating dimensions of a trans- 
former whose cost is a minimum under the 
given conditions of efficiency and heating. 


LIGHTING. 


Illuminating Engineering and Architects. 

The Relation of Illuminating Engineering 
to Architects from the Engineer’s Standpoint. 
E. L. Elliott. Am Gas Lt JI— Mar. 23, 08. 
4600 w. 20c. Paper read before the New 
York Section of the Illuminating Engineer- 
ing Society. 


Illumination. 
Economical and Efficient Plans for Light- 
ing Small Houses. J. R. Cravath and V. R. 
Lansingh. Elec Wld—aApr. 4, 08. 8 figs. 
3200 w. 20c. 
Influence of the Height of Suspension 


Upon Uniform Illumination. Alfred A. 
Wohlauer. Elec Wid— Mar. 21, 08. 5 figs. 
2200 w. 20c. 


On the Comparison of Public Street Light- 
ing Effects. W. H. Y. Webber. Am Gas Lt 
Ji—Apr. 6, 08. 4 figs. 3600 w. 20c. 
From the “Gas World.” 

Problems in Illumination Made Easy. W. 
R. Bonham. West Elecn—Apr. 11, 08. 
450 Ow. 20c. 


Mercury-Vapor Lamp. 

A New Form of Cooper-Hewitt Mercury- 
vapor Lamp. F. H. Von Keller. West 
Elecn—Apr. 11, 08. 3 figs. 1600 w. 20c. 
Describes a form of lamp in which tilting is 
not necessary to effect starting. 


Photometry. 
A Calculator for the Use of Illuminating 
Engineers. Norman Macbeth. III Engr— 
Mar., 08. 3 figs. 1800 w. 40c. 
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A Convenient Method of Drawing the 
Rousseau Diagram. W. 8. Kilmer. III 
Engr—Mar., 08. 1 fig. 800 w. 40c. 

A Method of Determining Mean Spherical 
Candle-Power Without the Use of the Rous- 
seau Diagram. Norman Macbeth. Ill 
Engr—Mar., 08. 1 fig. 300 w. 40c. 


A New Graphic Method for Determining 
the Mean Spherical Intensity of a Lamp by 
the Length of a Straight Line When the 
Curve of Mean Meridianal Intensity is Given. 
A. E. Kennelly. Elec Wid—Mar. 28, 08. 9 
figs. 400 w. 20c. 


TELEGRAPHY AND TELEPHONY. 


Automatic Telegraphy. 

“Electro-Magnetic” Automatic Telegraphy. 
(The ‘“‘Telepost.”) Patrick B. Delany. JI 
Fklin Inst—Mar., 08. 15 figs. 4500 w. 
40c. Describes the inventor’s system where- 
by 1000 words per minute can be trans- 
mitted over a wire. 


Cables, Telephone and Telegraph. 

Telephone and Telegraph Cables. F. Tre- 
main. Elec Engg—Apr. 2, 08. 4500 w. 
40c. A paper read at a meeting of the New- 
castle Local Section of the Institution of 
Electrical Engineers, Mar. 23, 08. 


Wireless Telegraphy. 
A Directive System of Wireless Teleg- 
raphy. E. Bellini and A. Tosi. Elec Engg 
Mar. 5, 08. 10 figs. 4000 w. 40c. 


Wireless Telegraph Plant at the United 
States Naval Academy. Lieut.-Com. W. H. 
G. Bullard. Elec Wid—Mar. 21, 08. 4 figs. 
2100 w. 20c. 


TESTS AND MEASUREMENTS. 


A. C. Measuring Instruments. 

New Alternate-Current Instruments. W. 
E. Sumpner, D. S. C., and J. W. Record. 
Elec Engr—Mar. 27, 08. 13 figs. 4000 w. 
40c. Paper read before the Institute of 
Electrical Engineers. Describes instru- 
ments which are the outcome of an investi- 
gation on the properties of iron-cored elec- 
tromagnets for use in alternate-current in- 
struments. 


Central Station, Test of. 
Test of a Medium Capacity Central Sta- 
tion. Howard S. Knowlton. Elec Wid— 
Apr. 4, 08. 4 figs. 3600 w. 20c. 


Generators, Testing of. 
Artificial Load for Testing Electrical Gen- 
erators. R. K. Morcom and D. K. Morris. 
Elec Engr—Mar. 27, 08. 6 figs. 3300 w. 
Apr. 3. 8 figs. 2100 w. Each 40c. Paper 
read before the Institute of Electrical Engi- 
Treats of the use of water resist- 


neers. 
ances. 

Tests of Electrical Machinery. Indus 
Elec—Feb. 25, 08. 5000 w. 40c. Gives 


a comparison of various methods. 
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Edge’s Weight Computer 


for Structural Shapes—Price $2.00 


A Very Useful and Helpful Instrument.“ —Nelson Construction Co. 


HIS is a convenient and low-priced tion or reference to books or tables. 

labor-saving device by means of which Errors are entirely eliminated; weights 

the weight of any plate, from the smallest are definitely marked on the result scale. 

filler to the largest rolled web plate, | The computer, several times as rapid as 

angle bars and beams of any length can be a slide rule, will save its cost in two or 
found in a few seconds without multiplica three days. 


AGENTS WANTED EVERYWHERE 


Liberal Discounts 


Send for Descriptive Circular 


The Edge Computer Sales Agency, Room 9K, 220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Meter Testing. 


The Meter and Testing Department of the 
Hartford Electric Light Co. F. W. Prince. 
Elec JI—Apr., 08. 3 figs. 3000 w. 20c. 


Oscillograph. 


The Oscillograph and Its Application. J. 
A. Johnson. Jl Wor Poly Inst—Mar., 08. 
20 figs. 6500 w. 40c. Describes the in- 
strument and the work it does, together with 
the uses it can be put to in connection with 
the work of a large power company. 


TRANSMISSION, DISTRIBUTION, CONTROL. 


Cables, Capacity of. 


Capacity of Cables. 
Elecn—Mar. 20, 08. 3 figs. 3500 w. Mar. 
27. 6 figs. 1800 w. Each 40c. Points 
out errors in measurements due to methods 
now used and gives results of an investiga- 
tion which led to the design of a simply 
operated combined bridge for resistance, in- 
ductance and capacity measurements. 


F. J. O. Howe. 


Choking Coils. 
Choking Coils. Pract Engr (Lond)—Apr. 
3, 08. 1 fig. 1800 w. 40c. Gives meth- 


ods for calculating dimensions and windings 
of an apparatus to reduce alternating volt- 
age. 


Circuit Breakers. 
Aliolith Circuit Breakers for High-Tension 


Systems. Indus Elec—Mar. 10, 08. 2 figs. 
2400 w. 40c. 
Circuit-Interrupting Devices. F. W. Har- 


rig. Elec JI— Apr., 08. 7 figs. 1900 w. 20c. 
V.—Carbon-Break Circuit Breakers. 


Fuses. 

Fuse Phenomena. Prof. Alfred Schwartz 
and W. H. N. James. Elec Engg—Mar. 12, 
08. 12 figs. 6000 w. 40c. Paper on the 
proposed standardization of fuses read be- 
fore the Manchester Section of the Institute 


of Electrical Engineers, Mar. 31, 08. 


Insulators for High-Voltage Lines. 
High-Voltage Insulator Manufacture. 
Walter T. Goddard. Can Elec News—Apr., 
08. 11 figs. 3200 w. 20c. (Conc.). 
Porcelain Insulator for High-Voltage 
Lines. J. A. Sanford. Jl Wor Poly Inst— 
Mar., 08. 5000 w. 40c. 


rent practice. 


Poles, Concrete. 
Concrete Poles. 
Engr. Apr. 3, 08. 


Protective Devices. 

Protective Device for High-Tension Trans- 
mission Circuits. J. S. Peck. Mech Engr— 
Mar. 20, 08. 8 figs. 300 w. Mar. 27. 12 
figs. 2400 w. Each 40c. Abstract of paper 
read before the Institution of Electrical En- 
gineers. 


Can 
20c. 


F. N. Rutherford. 
1 fig. 1300 W. 


Discusses re- 
quirements, manufacture, testing and cur- 
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Protective Relays. M. C. Rypinski. Elec 
Ji—Apr., 08. 3 figs. 8000 w. 20c. Alter- 
nating-current overload—polyphase: inverse 
time element action. 


The Protection of Electric Circuits and 
Apparatus from Lightning and Similar Dis- 
turbances. R. P. Jackson. Elec Jl—Apr., 
08. 6 figs. 3800 w. 20c. Gives direc 
tions for specifying lightning arresters and 
choke coils. 


Swiss High-Tension Transmission. 

The Engleberg-Lucerne 25,000-Volt Over- 
head Transmission. Elec Engg—Mar. 12, 
08. 5 figs. 1400 w. 40c. Gives a de- 
scription of the high-tension transmission 
lines and sub-stations belonging to this com- 
pany. 


Voltages for Economical Transmission. 
Distribution Voltage for Central Stations. 
J. E. Fries. West Elecn—Apr. 4, 08. 4 
figs. 3700 w. 20c. A paper read before 
the Toronto Branch of the American Insti- 
tute of Electrical Engineers, Mar. 13, 08. 


Economical Pressures for Power Trans- 


mission by Underground Cables. J. B. 
Sparks. Elec Engg—Apr. 2, 08. 4 figs. 
2100 w. 40c. 

Wiring Rules. 


Comparing German and English Wiring 
Rules. W. P. Steinthal. Elec. Engg—Mar. 
26, 08. 1600 w. 40c. Abstract of a paper 
before the Leeds Local Section of the Institu- 
tion of Electrical Engineers. 


MISCELLANEOUS. 


Bureau of Standards: Value to Electrical In- 
dustry. 

The National Bureau of Standards: The 

Service that It May Render to Electrical En- 


gineers and Central-Station Companies. 
Joseph B. Baker. Elec Wid—Apr. 4,08. 3 
figs. 3800 w. 20. 


Copper and Electrical Industry. ; 
Is Copper Essential to the Electrical In- 
dustry? H. M. Hobart. Cass Mag—Apr., 
08. 1700 w. 40c. 


Paper Manufacture, Electric Power in. 
The Application of Electric Power to 
Pulp and Paper Mills. LeRoy M. Harvey. 
Eng Rec—Mar. 14, 08. 4000 w. 20c. 


Plants, Effects of Electricity on. 
The Effect of Electricity Upon Plants. J. 
H. Priestley. Elec Engg— Mar. 26, 08. 
5000 w. 40c. Abstract of paper before the 
Proceedings of the Naturalists’ Society. 


Porto Rico, Electrical Developments in. 
Electrical Developments in Porto Rico. 
Elec Wid— Mar. 28, 08. 6 figs. 1500 w. 
20c. 


MAY, 1908. 


THE ENGINEERING DIGEST 561 


DRAWING INKS 
ETERNAL WRITING INK 
ENGROSSING INK 


3 TAURINE MUCILAGE 
PHOTO MOUNTER PASTE 
DRAWING BOARD PASTE 


LIQUID PASTE 
OFFICE PASTE 
VEGETABLE GLUE, etc. 


Are the Finest and Best Goods of Their Kind 
AT DEALERS GENERALLY 


CHAS. M. HIGGINS & CO., MANUFACTURERS 


Branches: Chicago, London 222 271 Ninth Street, BROOKLYN, N. Y. 


BUF E 


ENGINEERING 
INSTRUMENTS 
SS 


Emancipate yourself from the use 
of corrosive and ill-smelling inks and 
adhesives and adopt the Higgins 
Inks and Adhesives. They will 
be a revelation to you, they are so 
sweet, clean and well put up. For 
home, office or school use they are 
unexcelled. 


MIDGET SLIDE RULE 


5 in. long, with Magnifying Glass Indicator 


Drawing Materials and Surveying Instruments 
Write for Circular No. 8 


KOLESCH & CO., 138 Fulton Street 
New York 


Buff & Buff 
Company 

Jamaica Plain Station 
BOSTON, MASS. 

Send for Catalog ue 37. 


ESTABLISHED 1883 


R. SEELIG & SON 


MANUFACTURERS OF THE MOST 
IMPROVED 


Engineering 
Surveying 
Instruments 


8 . Repaired 
and Adjus 


170 E. Madison Street 
Chicago 
Send for special catalogue 


E. G. RUEHLE & CO. 


119 Fulton St., NEW YORK 


Manufacturers and Importers Pen Fans“ 
THE CREATEST TIME SAVER IN EXISTENCE 


The Buff 
is the strongest, most rigid and longest 
lived transit huilt. Ask any engineer who 
owns one. 


ARCHITECTS’ AND ENGINEERS’ SUPPLIES 


DRAWING MATERIALS 


HE ENGINEERING DIGEST should always be on the library table of every 


engineer. It is a constant current reference to all articles of importance in the engineer- 
ing and technical journals and proceedings of Engineering Societies of the world. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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INDUSTRIAL TECHNOLOGY 


Gas Engincering. | 


A New Carbonic Acid Gas Indicator. 
Charles D. Robison. Prog Age—Mar. 16, 
08. 1 fig. 1000 w. 20c. Paper read be- 
fore the American Gas Institute, Washing- 
ton D. C., Oct. 16, 08. Describes a new 
apparatus for use in connection with water- 
gas generators. 


Gas Lighting in the Factory. T. J. Litle. 
Prog Age—Mar. 16, 08. 6 figs. 3600 w. 
20c. Paper read before the Natl. Commer- 
cial Gas Assn., New York, Jan. 8-10, 08. 
Shows the uses and advantages of the in- 
verted gas mantle and its economy” over other 
methods of illumination. 


Readiness-to-Serve Cost of Gas Supply. 
W. H. Gardiner. Prog Age—Mar. 16, 08. 
1 fig. 3000 W. 20c. Paper read before 
the New England Assn. of Gas Engineers, 
Boston, Feb. 19-20, 08. Discusses, with 
calculation, the proportion of the price 
charged for gas, which is due to investment, 
over and above that part actually due to 
manufacture and delivery. 


Retort House Practice. W. E. Hartman. 
Am Gas Lt Jl—Apr. 6, 08. 1 fig. 6000 w. 
20c. Paper read at the fourth annual meet- 
ing, Illinois Gas Association. 


The Behavior of Gas Pipes Under Press- 
ure. A. Petsch. Jl f Gasbel—Mar. 14, 08. 
6 figs. 1800 w. 60c. 


The Disposal of Coal Tar. Carroll Miller. 
Am Gas Lt JI— Mar. 23, 08. 1600 w. 20c. 
Paper read before the New England Associa- 
tion of Gas Engineers. Shows the value of 
tar as a by-product to both the gas and coke 
industries. 


The Roger Incandescent Gas Lamp. H. 
Guérin. Génie Civil—Mar. 21, 08. 3 figs. 
1500 w. 60e. Describes a lamp operating 
with vaporized gasoline and used by a num- 
ber of French railways for yard and station 
lighting. 

Working Standards of Light and Their 
Use in the Photometry of Gas. Charles A. 
Bond. Jl Fklin Inst—Mar., 08. 4 figs. 
7500 w. 40c. Paper read before the 
Franklin Institute, Jan. 9, 08. Deals with 
several standards generally used in this 
country, and favoring the Pentane lamp. 


Gas-Firing. 
Gas-Firing. Ernest Schmatolla. Brit 
Clay Wkr— Mar., 08. 19 figs. 3400 w. 


40c. An address on gas-firing delivered be- 
fore the English Ceramic Society in Feb. 


Glue. 


Some Phases of Glue Selection. E. L. 
Fernbach. Wood Craft Apr., 08. 3000 
W. 20c. 


Lime-Burning, Heat Calculations in. 


Calculating the Heat Balance of Lime 
Kilns. Robert Schorr. Eng & Min Jil— 
Mar. 21, 08. 2400 w. 20c. Gives data of 
combustion of coal, wood, oil and producer 
gas for use in calculating the efficiency of 
direct and gas-fired lime kilns. 


Shellac. 


Further Notes on Shellac. Dr. H. Ende- 
man. Jl Fkln Inst—Mar., 08. 2100 w. 
40c. Additions to a paper published in Oct., 
07, number of the Journal. 


MARINE ENGINEERING 


Battleships. 
On the Size of Battleships. Sidney G. 
Koon. Eng Mag—Apr., 08. 2000 w. 40c. 


An analysis showing the great sacrifice in 
efficiency which must be made where the 
size of the battleship is reduced. 


Speed in Battleship Construction. 
A. C. Dewar. 
2400 W. 40c. 
Magazine. 


The Relative Values of Warships. 
Brady, Jr. Inter Mar Engg—Apr., 08. 1 
fig. 1600 w. 40c. 


Diesel Ship Engines. 


Diesel Oil Engines for Ship Propulsion. 
F. E. Junge. Power — Mar. 24, 08. 3 figs. 
2900 W. 20c. Gives results of tests of the 
latest type of high-speed Diesel engine, built 
at the Augsburg Works, Germany, especially 
for marine service. 


Lieut. 
Inter Mar Engg— Apr., 08. 
From the United Service 


C. T. 


Form of High-Speed Ships. 


The Form of High-Speed Ships. A. E. 
Long, Ship Wild — Mar. 18, 08. 9 figs. 
3100 w. 40c. From a paper read before 


the North-East Coast Institution of Engi- 
neers and Shipbuilders at Newcastle-on- 
Tyne, Feb. 21, 08. 


Heating and Ventilation of Ships. 


The Heating and Ventilating of Ships. 
Sydney F. Walker. Inter Mar Engg—Apr., 
08. 3 figs. 2000 w. 40c. Describes 
methods of heating by steam. 


Lubrication of Marine Machinery. 


International Lubrication of Marine Ma- 
Chinery. Lieut. H. C. Dinger. Inter Mar 
Engg—Apr., 08. 2100 w. 40c. 


Marine Engine Lubrication. Inter Mar 
Engg— Apr., 08. 4100 w. 40c. Discusses 
non-fluids, petroleum and animal greases, 
and flake graphite. 


Marine Boilers. 


Comparison of Rules for Calculating the 
Strength of Steam Boilers. Boiler Mkr— 
Apr., 08. 2500 w. 20c. Compares results 
Obtained from the use of U. S., Lloyd’s, 
Board of Trade, British Corporation and 
Bureau Veritas rules, with critical comment. 
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The Latest ! 


The Clipper Clip 


Elis triangular shape prevents entangling 
and gives three times the capacity of any other 
Clip for attaching papers together. 


Best and Cheapest. All Stationers. 
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Ask for list first 100 users 
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Send for Circular 
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14 Church Street New York 
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Estimating the Cost of a Small Scotch 
Boiler. James Crombie. Boiler Mkr— Apr., 
08. 1 fig. 3200 w. 20c. Gives an esti- 
mate of the cost of building a 42x84-in. ma- 
rine boiler capable of carrying 125 lbs. 
working pressure. 


Some Remarks on the Design, Construc- 
tion and Working of the Marine Boiler. 
Richard Hirst. Boiler Mkr—Apr., 08. 
2400 W. 20e. Paper read before the Mer- 
sey Foremen Boilermakers’ and Iron Ship- 
builders’ Association, Liverpool, England. 


Naval Base, Firth of Forth. 


The New Naval Establishment at Rosyth. 
Engg—Mar. 13, 08. 1 fig. 500 w. 40c. 
Gives a chart to illustrate the scheme pre- 
pared by the Works Department of the Ad- 
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miralty, for the establishment of a naval 
base at Rosyth, on the Firth of Forth. 


Screw Propellers. 


Model Propeller Experiments. Engr 
(Lond) — Apr. 3, 08. 6 figs. 3000 w. 40c. 
Describes experiments carried out by Prof. 
Flamm, of the Technical High School, Ber- 
lin. 

The Screw Propeller. 
Engr— Apr., 08. 
Number of Blades. 


Vibrations on Board Ship. 


Vibrations on Board Ship. Engg—Mar. 
13, 08. 4 figs. 1100 w. 40c. Describes 
apparatus for indicating the extent of vibra- 
tions due to the use of explosion engines for 
ship propulsion. 


A. E. Seaton. Mar 
3400 w. 40e. XVII.— 


MECHANICAL ENGINEERING 


AIR MACHINERY. 
Air Compressors. 


Air-Compressor Plants for East River 
Tunnels of the Pennsylvania Railway. A. 
D. Williams, Jr. Engr—Apr. 1, 08. 3 figs. 
1600 w. 20. Describes these plants 
which are the largest installations of air- 
compressing machinery for any purpose. 


Corliss Inlet Valves on Air Compressors. 

H. V. Conrad. Power — Apr. 14, 08. 4 

figs. 1100 w. 20c. Gives simple direc- 

tions for setting, with diagrams illustrating 

the plain and swing- plate forms of Corliss 
air-valve drive. 


Steam Consumption in Air Compressors. 
Engg-Contr—Apr. 8, 08. 400 w. 20. 
Gives tables showing the weight of steam re- 
quired to compress 100 cu. ft. of free alr to 
various gage pressures. 


Air Drills. 
Lubrication of Air Drills. Claude T. 
Rice. Eng & Min Jl—Apr. 11, 08. 2 figs. 


1300 w. 20c. 


Blower, Impeller Layout for. 


Laying Out the Impeller for a Positive 
Pressure Blower. W. S. Giele. Castings— 
Mar., 08. 1 fig. 1100 w. 20c. 


Drying Appliances. 

Drying Appliances. Oscar Nagel. 
trochem & Met Indus—aApr., 08. 12 figs. 
1800 w. 400. Describes fan drying, rotary 
cylindrical dryers and several vacuum dry- 
ing systems. 


Elec- 


Flow of Gases. 


The Measurement of Gas Flow Through 
Thin Orifices. A. O. Mueller. Z V D I— 
Feb. 22, 08. 8 figs. 5500 w. 60c. Gives 
construction coefficients for various condi- 
tions, by the use of which the quantity of 
gas flowing through their orifices may be 
measured. 


Pneumatic Tubes. 
Pneumatic Tubes for the Factory. Rich- 


ard H. Libbey. Ind Mag—Mar., 08. 2 figs. 
2100 w. 20c. 
FOUNDING. 
Core-Ovens. 


Core-Ovens—Their Styles and Sizes. B. 
D. Fuller. Castings—Mar., 08. 1300 w. 
20c. A study of designs and dimensions, 
fuels and flues, etc. 


Cost Keeping in Foundry Work. 


Cost Keeping in the Foundry. W. L. 
Churchill. Ir Age—Mar. 19, 08. 1500 w. 
20c. 


Cupola Practice. 


Charging Machines for Cupolas. G. R. 
Brandon. Ir Age—Mar. 19, 08. 6 figs. 
1300 w. 20c. From a paper read before 


the Pittsburg Foundrymen’s Association, 
Mar. 2, 08. 


The Cupola Practice of the Foundry. W. 
S. Anderson. Castings—Mar., 08. 2500 w. 
20c. Paper read at a meeting of the Cin- 
cinnati Foundry Foremen’s Association. 


Malleable Castings. 


Malleable Cast Iron. W. H. Hatfield. Ir 
Age—aApr. 2, 08. 9 figs. 2200 w. 20c. 
Gives a comparison of Black Heart” and 
old process castings. Abstract of paper read 
before the Institution of Engineers and 
Shipbuilders in Scotland, Mar. 17. 08. 


Malleable Iron Castings: Their Charac- 
teristics and Annealing. C. H. Gale. Ind 
Wld—Apr. 13, 08. 2200 w. 20c. 


Manufacture of Malleable Castings by 
New Crucible Process. E. C. Ongley. Ind 
WId— Apr. 13, 08. 1800 w. 200. De- 
scribes process for producing ingot metal 
and castings by melting wrought fron with 
carbon. 0.05 to 2.25 per cent., in crucibles 
placed in a furnace of special construction 
with natural or forced draft. 
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In Press 


THE DESIGN of HIGHWAY BRIDGES 


AND THE 
Calculation of Stresses in Bridge Trusses 


By MILO S. KETCHUM, M. Am. Soc. C. E. 


Dean of College of Engineering and Professor of Civil Engineering, 
| University of Colorado 


Author of “Steel Mill Buildings and Walls, Bins and Grain Elevators” 


Cloth, 6 x 9inches. 300 figures in the text, 50 tables and 8 folding plates. Printed and bound 
uniform with “Steel Mill Buildings” and “Walls and Bins.” 


TABLE OF CONTENTS 


STRESSES IN TRUSS BRIDGES 


Chapter I.—Types of Truss Bridges. 

Chapter I].—Loads and Weights of Bridges. 

Chapter IIJ.—Methods for the Calculation of Stresses in Framed 
Structures. 

Chapter I1V.—Stresses in Beams. 

Chapter V.—Stresses in Highway Bridge Trusses. 

Chapter VI.—Stresses in Railway Bridge Trusses. 

Chapter VIJ.—Stresses in Portals and Lateral Systems. 

Chapter VIII.—Stresses in Pins, Combined and Eccentric Stresses, 
Stresses in Rollers, Deflection of Trusses, Camber, etc. 
Chapter IX.—The Solutions of 24 Problems in the Calculation of 

Stresses in Bridge Trusses. 


THE DESIGN oF HIGHWAY BRIDGES 


Chapter X.—The Design of Short Span Steel Bridges. 
Chapter XI.—The Design of High Truss Steel Bridges. 
Chapter XIIJ.—The Design of Plate Girder Bridges. 
Chapter XIII.—The Design of Truss Members. 

Chapter X1V.—The Details of Highway Bridge Members. 
Chapter X V.—The Design of Abutments and Piers. 
Chapter X VI.—Stresses in Masonry Arches. 

Chapter X VII.—Design of Masonry Bridges and Culverts. 
Chapter XVIII.—The Design of Timber and Combination Bridges. 
Chapter XIX.—The Erection of Highway Bridges. 
Chapter X X.—Estimates and Cost of Highway Bridges. 


HIGHWAY BRIDGE DETAILS 


Chapter X XI.—Estimate of the Weight of a 160 ft. Span Steel Pin- 
Connected Highway Bridge. 

Chapter X XII.—Calculation of the Efficiencies of the Members of a 
160 ft. Span Steel Pin-Connected Highway Bridge. 

Appendix I.—General Specifications for Steel Highway Bridges. 
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Production of Malleable Castings.—III. 
Richard Moldenke. Fdry— Apr., 08. 1 fig. 
2300 W. 200. Discusses the methods of 
making tests of malleables and their im- 
provement and deterioration in quality. 


Molding Methods. 


Molding a Cast-Steel Clam-Shell Bucket. 
H. J. McCaslin. Fdry—Apr., 08. 10 figs. 
2,000 w. 20c. 


Molding a Heavy Pipe Without a Pattern. 
W. W. McCarter. Southern Machy—Apr., 
08. 7 figs. 2500 w. 20c. 


Molding a Large Engine Frame. Paul R. 
Ramp. Fdry—Apr., 08. 7 figs. 1000 w. 
20e. Describes the method used in making 
a 20-ton casting in a Western foundry, and 
the use of cope plates. 


Molding Drums for Hoisting Engines. 
Joseph F. Hart. Am Mach—Mar. 19, 08. 
14 figs. 1000 w. 20c. Describes and illus- 
trates the sweeps, bars, anchors, spiders. 
core boxes, etc., used in sweeping and build- 
ing the molds in green sand or loam. 


Ornamental Iron Castings. 


Ornamental Gray Iron Castings. H. Cole 
Estep. Fdry—Apr., 08. 8 figs. 2600 w. 
20c. Gives details of practice followed in a 
new plant in Minneapolis, Minn. 


Patterns, Marking and Storage of. 


The Marking and Storing of Patterns. 
John J. Jackson. Castings—Mar., 08. 3 
figs. 2000 w. 20c. Suggests a system of 
symbols for yielding a practical and suff- 
cient classification of live and obsolete draw- 
ings, patterns and castings. 


Steel Castings. 


Converter vs. Small Open-Hearth.—IV. 
W. M. Carr. Fdry—Apr., 08. 1000 w. 
20c. Discusses the disadvantages of the 
open-hearth furnace for steel casting plants. 


The Annealing of Steel Castings. E. H. 
Oehler. Fdry—Apr., 08. 4 figs. 900 w. 
20c. Gives results of the heat treatment 
of cast steel from the experience of a prac- 
tical steelmaker. 


Vanadium in Foundry Work. 


The Practical Application of Vanadium to 
Steel and Iron. J. Kent Smith. Ir Tr Rev 
Apr. 2, 08. 1 fig. 2300 w. 20c. 

Vanadium in Steel Castings. E. F. Lake. 
Am Mach— Apr. 2, 08. 1600 w. 200. Dis- 
cusses the properties conferred on steel cast- 
ings by the addition of vanadium, together 
with some of the tests made, etc. 


HEATING AND VENTILATION. 


Boiler Settings, Tests of. 


Comparative Tests of Tubular Boiler Set- 
tings for Chicago Public Schools. Heat & 
Vent Mag—Mar., 08. 2600 w. 20c. 


Hot-Blast Heating. 


An Anemometer and Wind Direction Indi- 
cator. Eng Rec—Apr. 11, 08. 1 fig. 
1200 w. 20e. Describes the apparatus 


THE ENGINEERING DIGEST 


used in the Hotel St. Regis, New York City, 
which is heated throughout by the indirect 
fan-blast system, for adjusting the tempera- 
ture of the air deliveries and the propor- 
tions of the supply volumes to the different 
sides of the various floors, so as to equalize 
as nearly as possible the heating effect in 
all parts of each floor. 


Size of Drip Mains for Hot Blast Heaters. 
(Table.) Charles W. Fortune. Dom Engg 
—Apr. 11, 08. 20c. 


Hot-Blast Heating. Charles L. Hubbard. 
Dom Engg—Mar. 14, 08. 3 figs. 1200 w. 
20e. XXIII.—Temperature Control. 


Hot-Water Heating. 


The Calculation of Piping Systems for 
Hot-Water Heating Plants. Gesund Ing— 
Mar. 14, 08. 7 figs. 4400 w. 40c. 


Hot-Water Supply. 


Hot Water for Domestic Use. (II & III.) 
John K. Allen. Dom Engg—Mar. 21, 08. 
1 fig. 1400 w. Apr. 4. 1 fig. 1000 w. 
Each 20c. 


House-Heating Plants. 


Summer Care of Heating Plants. Dom 
Engg— Apr. 4, 08. 1500 w. 20c. 


Testing Cast-Iron House-Heating Boilers. 
Wm. Kent. Heat & Vent Mag—Mar., 08. 
2400 w. 20c. Paper read Jan. 22, 08, be- 
fore the Am. Soc. Heat & Vent. Engineers. 


Steam Heating. 


Back Pressures in a Factory Heating 
Plant. John C. White. Power—aApr. 14, 
08. 1 fig. 3400 w. 20c. Shows that in- 
creasing the back pressure adds little to the 
heating capacity of the plant, while it seri- 
ously reduces its efficiency. 


Modern Steam Heating Illustrated. B. F. 
Taber. Dom Engg—Mar. 21, 08. 1 fig. 
1100 w. Apr. 4. 1 fig. 900 w. Each 
20. II. — The two-pipe system. II.. 
Basement arrangements. 


Ventilation. 


Forced Ventilation in Buildings. K. Brab- 
bée. Z V D I—Feb. 28, 08. 7 figs. 6500 
W. 60c. 


Heating and Ventilation of the Madison 
Square Presbyterian Church, New York. 
Eng Rec—Mar. 14, 08. 5 figs. 5200 w. 
20c. 


The Operation of a Modern Heating and 
Ventilating System. Heat & Vent Mag— 
Mar., 08. 3 figs. 5200 w. 200. Gives in- 
formation and instructions on the heating 
and ventilating of the New York City Pub- 
lie Schools, as published by the New York 
City Board of Education. 


Warming and Ventilation. W. H. Cas- 
mey. Heat & Vent Mag—Mar., 08. 7400 
w. 20c. From a prize paper read at the 
Feb., 08, meeting of the British Institution 
of Heating and Ventilating Engineers. 
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HOISTING AND HANDLING MACHINERY. 


Cableways, Cranes, Conveyors. 

Hoisting Machinery for the Handling of 
Materials. T. Kennard Thomson. Eng 
Mag—Apr., 08. 24 figs. 2700 w. 40c. 
JI.—Cranes, cableways and transporting con- 
veyors. 

Cranes. 


A 140-Ton Floating Crane. W. Kaem- 


merer. Z V D I—Feb. 22, 08. 11 figs. 
1800 W. 60c. 

Five-Ton Electric Overhead Traveling 
Jib-Crane. Engg—Mar. 20, 08. 1 fig. 
1700 w. 40c. 

Forty-Ton Revolving Crane. M. Lom- 
bard. Génie Civil—Mar. 14, 08. 9 figs. 
2000 w. 60e. Describes the principal 


features of a new installation at the port of 
La Rochelle—Pallice, France. 

The Storage Warehouse of the South Ger- 
man Danube Navigation Co. R. Dub. ZV 
D I—Mar. 7, 08. 20 figs. 2500 w. 60c. 
Describes the revolving and traveling cranes 
used. 


Elevators. 
Electric Lifts. Elec Engg—Mar. 19, 08. 
2800 w. 40c. Résumé of a paper read 


Mar. 11 by H. D. Wilkinson before the Asso- 
ciation of Engineers-in-Charge. 

The High-Pressure Hydraulic Elevator. 
Wm. Baxter, Jr. Power—Mar. 24, 08. 3 


figs. 1700 w. Apr. 7. 3 figs. 1200 w. 
Apr. 14. 5 figs. 1400 w. Each 20c. 
Mar. 24: Construction and operation of the 


Otis vertical elevator, including pumps and 
accumulator. Apr. 7: Main and pilot 
valves of Otis elevator, and the electrical 
control. Apr. 14: Valve modifications ne- 
cessitated by use of magnets; construction 
and operation of accumulators for high- 
pressure work. 


The Hydraulic Elevator. William Baxter, 
Jr. Power—Mar. 17, 08. 5 figs. 1900 w. 
20c. Discusses features of the Morse & Will- 
iams pulling machine; why it has no pilot 
valve; construction of the carrier rollers and 
piston; lubrication, etc. 

Escalators. 

Escalators. Génie Civil—Mar. 21, 08. 8 
figs. 800 w. 60c. Describes a number of 
moving stairway systems now in use. 

Ore Handling. 

Methods of Handling Ore on the Great 
Lakes. Charles H. Wright. Min WId— 
Apr. 4, 08. 10 figs. 1000 w. 20c. 


spiral Conveyor. 

The Problem of the Spiral Conveyor. F. 
Webster. Machy— Apr., 08. 5 figs. 1200 
w. 40c. Describes method for laying out 
the pattern for the flights, which are 
punched from sheet-metal. 

Winding Machinery. 

Dense-Air Winding-Engine for the Con- 
solidated. Gold-Fields of South Africa. 
Engg—Mar. 13, 08. 3900 W. 40c. 

Winding-Ropes, Safety-Catches, and Ap- 
pliances in Mine-Shafts. Engg—Mar. 13, 
08. 6 figs. 2800 w. 40c. Concluded. 
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HYDRAULIC POWER PLANTS. 
Centrifugal Pumps. 


High-Pressure Centrifugal Pumps. D. 
Banki. Zeit Oest Ing u Arch—Feb. 28, 08. 
29 figs. 1500 w. 80c. 


The Action of Centrifugal Pumps and 
Fans. R. Biel. Z V D I—Mar. 21, 08. 28 
figs. 6000 w. Mar. 28. 6500 w. Each 
60c. Gives a brief statement of the theory 
of their action and results obtained from a 
number of tests. 


The Efficiency of Centrifugal Pumps. 
Tech Sanit—Mar., 08. 6 figs. 3500 w. 
80c. Abstract from a discussion of the 
points to be observed in attaining maximum 
efficiency; read before the Congress of En- 
gineers of the Lower Rhine. 


Flow of Water, Measurement of. 


Determination of the Volume of Water 
Flowing in a Stream. F. M. Berlin. Power 
Apr. 14, 08. 2 figs. 1100 w. 20c. 


Notes on the Measurement of Flowing 
Water. Ernest W. Schoder. Cornell Civ 
Engr—Mar., 08. 7 figs. 3000 w. 40c. 
Reviews some of the available methods of 
measurement in order to bring out certain 
obscure points, as well as to look into the 
matter of the desirable degrees of accuracy 
for different cases and also the accuracy 
practically attainable. 


Hydro-Electric Plants. 


A Hydro-Electric Development in Utah. 
Eng Rec—Mar. 14, 08. 4 figs. 3400 w. 
20c. Describes the Battle Creek plant of 
the Telluride Power Co., near Provo. 


Construction Features of the Hydro-Elec- 
tric Plant of the Rockingham, N. C., Power 
Co. J. S. Viehe. Eng Rec—Apr. 4, 08. 6 
figs. 2600 w. 40c. 


Hydraulic and Electrical Works of the 
Lewiston-Clarkston Co., Clarkston, Wash. Ry 
& Engg Rev—Mar. 14, 08. 7 figs. 800 w. 
20c. Describes this recently completed ex- 
tensive engineering work in hydro-electric 
plants, dam and pipe-line construction, for 
purposes of power development, irrigation 
and for municipal use. 


Power Development at Priest Rapids on 
the Columbia River, Ore. C. L. Creelman. 
Eng Rec—Apr. 4, 08. 2 figs. 900 w. 
40e. Describes work consisting of a canal, 
an embankment about 2 miles long, a power 
house with a present capacity of 2,600 HP. 
with arrangements for an additional 5,000 
HP., a dam, 450 ft. long, across the channel 
just below the diversion point, and a system 
of gates in the canal midway between the 
intake and power house. 


Penstock. 
Penstock with Reinforced-Concrete Lining 
at the Northern Aluminum Works, Shawini- 


gan Falls. Eng Rec—Apr. 4, 08. 6 figs. 
4000 w. 40c. 
Power Costs in Ontario. 
The Cost of Power in Ontario. Can Mfr 
Apr. 3. 08. 6000 w. 20e. Extracts 


from the report by the Hydro-Electric Power 
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A Contractor ? 
A Manufacturer? 
A Railroad Man? 
A Mine Manager? 
A Coal Operator? 


A Foundryman? 
A Quarryman ? 


Everything relating to compressed 
air practise from all over the world 


will be placed before you monthly 


if you are a subscriber to 


Compressed Air. 


A new volume — No. |3—begins with 
January, 1908. Subscribe now and get 
the complete volume for the year. 


$1.00 per year U. S. and Mexico 
$1.50 per year—Canada and abroad 


Sample copy on request 


Compressed Air 


Bowling Green Bldg., New York 


EASTON, PA. 


Smooth Talks 
Rough Files 


TALK No. 2 


WORKMANSHIP 


This comes after quality. We first 
stock up with the best Crucible Steel 
obtainable. Expert File Makers de- 
serve only the best material. It is the 
combination of these two that makes 
Delta Files second to none. You 
will find machinery in our plant of a 
type that cannot be found in any other 


DELTA 


file plant in the world. Machinery that 
turns out the file with the deepest cut. 
We spare no trouble or expense in 
preparing for you a file that will cut 
quicker and last longer than any other 
file. It cuts into everything but your 
pocket book and there it saves money. 
Both labor and money saving satis- 
faction go with every sale of a Delta 
File. If your dealer will not supply 
you, write us and we will give you 
the name of one that will. 


DELTA FILE WORKS 


CARVER FILE COMPANY 
3230 Frankford Avenue 


PHILADELPHIA 


— 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Commission of Ontario on the cost of power 
production through the agency of producer 
gas plants and other prime movers under 
the conditions obtaining in the Province of 
Ontario. 


Pumping Machinery. 


Modern Hydraulic Machinery. Carl Wig- 
tel. Cass Mag—Apr., 08. 16 figs. 1700 
w. 40c. Describes recent pumps, accumu- 
lators and pressure-generating apparatus. 


Modern Pumping and Hydraulic Ma- 
chinery. Edward Butler. Mech Engr— 
Mar. 20, 08. 5 figs. 4200 w. 40c. 
XXXI.—Variable delivery pumps. 


A High-Head Reaction Turbine Installa- 
tion. Eng Rec—Mar. 21, 08. 3 figs. 2600 
w. 20c. Describes a 9,700-HP. hydraulic 
reaction turbine at Centerville, Cal., de- 
signed to operate under an effective head of 
550 ft. 


INTERNAL-COMBUSTION ENGINES. 


Calorimeter, Gas. 


A Simple Continuous Gas Calorimeter. 
Prof. C. E. Lucke. Proc Am Soc Mech Engr 
Apr., 08. 6 figs. 3000 w. 80e. Paper 
presented at the first meeting of the Gas 
Power Section of the A. S. M. E., Feb. 11, 08. 
Describes an arrangement of Junkers’ ap- 
paratus. 


Combustion. 


Combustion in Gas Engines. Z V D I— 
Apr. 4, 08. 14 figs. 7500 w. 60c. Gives 
results of experiments carried out at the 
Technical High School, Dantzig. 


Gas-engine Research at Birmingham Uni- 
versity. W. H. Booth. Power—Mar 24, O8. 
2100 W. 20e. A critical résumé of Prof. 
Burstall’s recent report to the Institution of 
Mechanical Engineers. 


Cost of Gas Power. 


The Approximate Cost of Gas Power. M. 
P. Cleghorn. Power—Apr. 7, 08. 16 figs. 
1300 W. 20e. Gives curves showing com- 
putation of continuous expenses, cost of 
jacket water, fixed charges and relative con- 
tinuous costs. 


Gas Engines, Design and Testing of. 


High-Power Gas Engines for Mining 
Service. Frank C. Perkins. Min WId— 
Apr. 4, 08. 2 figs. 700 w. 20c. 


Standard Designs and Construction of 
Large Gas Engines. — I. F. E. Junge. Ir 
Tr Rev—Mar. 26, 08. 6 figs. 3400 w. 
20e. Discusses economy, combustion, cycles, 
governing arrangement and accessibility of 
parts, engine frames, etc. 


Test of a Small 15-HP. Suction Gas Pro- 
ducer Plant. Eng Rec—Mar. 28, 08. 1500 
W. 20c. 


The Testing af Small Gas Engines. Pract 
Engr (Lond.)—Mar. 13, 08. 1500 w. 40c. 
Gives instructions for“ carrying out such 
tests. 
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Gas Producers. 


Gas Producers for Lean Gas. M. 
Letombe. Mem. Soc. Ing. Civ., France. 
60,000 w. 14 figs. 51.20. Extended dis- 
cussion on gas producers used for driving 
gas motors as well as for industrial furnaces. 


New Gas Producer Building, Pennsylva- 
nia Steel Works. Eng Rec—Mar. 21, 08. 
7 figs. 2500 w. 20c. Describes a pro- 
ducer house with a capacity of about 1,460,- 
000 cu. ft. per hour for supplying five new 
75-ton open-hearth steel furnaces. 


Gas Turbine. 


Recent Developments in the Gas Turbine. 
Alfred Barbezat. Cass Mag—aApr., 08. 3 
figs. 1700 w. 40c. Describes the ad- 
vances made in the past year. 


Guarantees, of Engines and Producers. 


Gas Engine and Producer Guarantees. 
Prof. C. E. Lucke. Proc A S M E—Apr., 
08. 3000 w. 80e. Paper presented at the 
first meeting of the Gas Power Section of 
the A. S. M. E., Feb. 11, 08. Gives many 
forms of guarantees, clipped from some old 
contracts, to direct attention to the need for 
an accepted mode of procedure and inter- 
pretation of terms. 


Heating Value of Gases. 


Computation of Heating Value of Gases. 
H. B. MacFarland. Gas Power—Mar., 08. 
3300 w. 20c. 


MACHINE PARTS. 
Belting. 
Power Losses in High-Speed Belts. A. S. 


Dickinson. Am Mach—Apr. 2, 08. 800 w. 
20c. 


The Design of Belt Drives.—I. George P. 
Pearce. Southern Machy—Apr., 08. 4 
figs. 3500 W. 20c. 


Cross-Heads, Connecting-Rods, etc. 


Machine Elements. C. Volk. Z V D I— 
Mar. 28, 08. 63 figs. 2800 w. 60. 
Gives numerous sketches of various forms 
of cross heads. cross-head pins, connecting- 
rod ends and brasses, nut locks, etc. 


Stub-Tooth Gears. 


The Stub-Tooth Gear. Machy—Apr., 08. 
7 figs. 1300 w. 40c. From a pamphlet 
published by the Fellows Gear Shaper Co., 
Springfield, Vt. Discusses the advantages 
of the “stub-tooth” gear, a form of short- 
ened and strengthened involute tooth cut 
with stub-tooth cutters. 


MATERIALS. 


Alloys for Bearings. 


A New Bearing Metal. Lothar Sempell. 
Power—Mar. 24, 08. 1 fig. 1700 w. 20c. 
Gives details regarding an aluminum-copper 
alloy having better wearing properties than 
a certain highly regarded tin-antimony-cop- 
per white metal and costing but one-sixth as 
much. 
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(ANADIAN MACHINERY 


„9 MANUFACTURING NEWS —~ 


@Circulates in every province of the Dominion. 
@ Read by Proprietors, Managers, Superintendents, Foremen 
and Engineers of Manufacturing and other Industrial Estab- 


lishments, 
—men who must be consulted when machinery, power equipment 
and supplies, and foundry equipment are to be bought. 


Is the most influential and widely read industrial paper of 
Canada. 
@ To have your campaign cover this important market, include 


CANADIAN MACHINERY 


Post card will bring sample copy and rates. 


THE MacLEAN PUBLISHING COMPANY, Limited 


Montreal Toronto Winnipeg 


WORKS OF 
HALBERT POWERS 


GILLETTE 


The Authority on Contract Costs 


, 4 and 
HANDBOOK OF COST DATA MECHANICAL ENGINEERING Enlarged 


Filled with figures and facts that are invaluable 

to anyone interested in contract work or construc- 416 ins. 

tion ofany kind Flexible leather, gilt edges, 622 211 

pages, illustrated; 54.00 net postpaid. i 47 855 
gur es 


ROCK EXCAVATION—Methods and Cost 


Cloth, 53 x 7 in., 384 pages, 58 figures and il- 
lustrations; $3.00 net postpaid. . ` Morocco 


Flexible 


EARTHWORK—And its Cost 


Cloth,5 x 7% in., 260 pages, 50 figures and il- 
lustrations; $2.00 net postpaid. 


$2.00 postpaid 


ECONOMICS OF ROAD CONSTRUCTION ae oe 
A greater variety of Mechanical and Electrical Engineering 


A monograph on earth, macadam and telford ‘ R ‘ : 
oade how te cona act iken and kaap tham tn Problems can be solved with the aid of this book than with that of 
repair. Cloth. 6 x 9 in., 49 pagos, v illustrations; any other single volume printed in English. 


$1.00 net postpaid. 
Descriptive circular on request. 


Engineering News Book Department Charles: M. Saime: 


220 Broadway, New York 544 BRAMHALL AVE. JERSEY CITY, N.] 


It Wil Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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History and Development of Alloys for 
Railroad Bearings. G. H. Clamer. Can 
Machy— Apr., 08. 3000 w. 200. Pre- 
sented at the annual meeting of the Ameri- 
can Society for Testing Materials. Dis- 
cusses influences causing the development, 
giving records of experiments performed by 
several investigators and the composition of 
many standard alloys. 

The Manufacture of Ingot Brass. 
Engr—Mar. 13, 08. 2200 w. 40e. 
print of an article in The Brass World.“ 


White Brass and White Bronze. Cast- 
ings—Mar., 08. 1300 w. 20c. Gives com- 
parisons of various new and old formulas, 
some recent tests of alloys, and a survey of 
their use. 


Cast Iron, Growth of. 


The Growth of Cast Iron by Heating. A. 
E. Outerbridge. Am Mach—Mar. 19, 08. 
1200 w. 20c. 


Hardness Tester for Iron and Steel. 


The Schuchardt & Schiitte Steel Hardness 
Tester. Ir Age—Apr. 9, 08. 5 figs. 3000 
w. 20c. Describes an electro-magnetic in- 
strument for determining carbon content, 
hardness, etc., of iron and steel. 


Mech 
Re 


Lubricants. 

The Chemical and Physical Testing of 
Lubricants.—I. J. J. Morgan. Pract Engr | 
(Lond.)—Mar. 30, 08. 2 figs. 2400 w. 
40c. ; 

Steel. . ! 


The Effect of Work and Time on the Prop: 


erties of Mild Steel and Iron. John H. 
Heck. Boiler Mkr—Apr., 08. 4 figs. 
3100 w. 20c. Paper read before the North- 


east Coast Institute of Engineers and Ship- 
builders, at Newcastle-upon-Tyne, England, 
Nov. 29, 07. 


MECHANICAL DRAFTING. 
Large Drawings. 


Making Six by Ten-Foot Drawings. H. F. 
Noyes. Am Mach—Mar. 19, 08. 1 fig. 
600 w. 20c. 

Perspective. 

Perspective. S. M. Turrill. Cornell Civ 

Engr—Mar., 08. 7 figs. 5500 w. 40c 


Gives definitions and works out illustrative 
problems in parallel and angular perspec- 
tive, the perspective of curves and of 
shadows. 


MECHANICS. 


Helical Governor Springs. 


The Deflection of Rotating Helical Gov- 
ernor Springs. J. Zvonicek. Z V D I— 
Feb. 22, 08. 17 figs. 4000 w. 60c. Gives 
formulas and illustrative calculations. 


Stresses in Links, Eyes, etc. 


The Calculations of Curved Bars. A. 


Bauman. Z D V I—Feb. 28. 08. 1 fig. 
8000 w. Mar. 7, 7 figs. 6000 w. Each 
60c. Gives mathematical analysis of the 


stresses in links, eyes, staples, etc. 
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Jigs and Fixtures. 


Jigs and Fixtures. E. Morin. Machy— 
Apr., 08. 4 figs. 4200 w. 40c. Discusses 
the fundamental principles in jig design. 

Toolmaking in a Large Manufacturing 
Plant. H. C. Barnes. Am Mach—Apr. 9, 
08. 5 figs. 4000 w. 20c. Discusses the 
economical production of jigs, dies and other 
appliances made in large quantities by vari- 
ous toolroom departments. 


Mandrel. 


Making a Novel Gun-Barrel Mandrel. 
Eugene C. Peck. Am Mach—Mar. 19, 08. 
3 figs. 900 w. 20c. 


Milling Machines. 


Purchasing Milling Machines by Power. 
P. V. Vernon. Engr (Lond.)—Mar. 13, 08. 
1800 w. 40c. States how the question of 
power as applied to milling machines should 
be regarded by the purchaser. 


Motor Drive. 


The Application of Motors to Machine 
Tools. Dexter S. Kimball. Sibley Jl— 
Mar., 08. 1 fig. 6000 w. 40c. From the 
Proceedings of the Combined Electrical and 
Mechanical Engineering Societies of Cornell 
University. 


Painting of Machinery. 
Filling and Painting Machine Tools. H. 


J. Huddleston. Machy— Apr., 08. 2 figs. 
1000 W. 40c. 
Planers. 

Some Planing Machine History. T. R. 
Shaw. Mech Engr—Mar. 13, 08. 7 figs. 
2100 w. 40c. Paper read before the Coven- 
try Engineering Society. Concluded. 

Punch. 


A Hand Punch for Making Rivet Holes. 
Eng News—Apr. 9, 08. 1 fig. 700 w. 
20c. Gives proportions for a punch capable 
of punching a 13/16-in. hole in %-in. steel 
plate. 


Screw Machine Work, Time Required for. 

The Time Required for Machine Work.— 
II. Fred H. Colvin. Am Mach—Mar. 19, 
08. 6 figs. 1100 w. Apr. 2. 6 figs. 
1200 w. Each 20c. Gives examples of au- 
tomatic screw-machine work of assistance in 
estimating or in selecting the best types of 
machines. 


Spiral Cutters. 

A Study in Spirals. Walter Gribben. 
Machy—Apr., 08. 3 figs. 1800 w. 40c. 
Shows the departure from the true form of 
the cutter, due to faulty table setting. 


Steel and Its Uses. 

Steel and Its Uses. Edmund F. Lake. 
Am Mach—Mar. 26, 08. 38 figs. 40,000 
w. 20c. A series of articles filling 40 
pages (40,000- w., 38 figs.) of the issue, 
and forming a brief and up-to-date treatise 
on furnaces for converting iron into steel, 
ingredients and materials of steel, heat 
treatment, properties and methods of testing 
steel, rolling, forging, welding, casting and 
machining and their effect on strength and 
grain, etc., etc. 
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ANALYSIS OF ELASTIC ARCHES 


Two-hinged, ä and Hingeless 


Steel, 8 and Concrete 
by 
JOSEPH W. BALET 


Consulting Engineer 
Cloth: 6 x9 inches; 320 pages; with 184 diagrams (including 6 folding plates) and 19 tables 


Price, $3.00 net 


This work has been written for the purpose of bringing to the 
aid of practicing engineers an exact, simple and reliable method 
for computing the stresses in hingeless arches, according to the 
elastic theory. 

The elastic theory alone is entitled to full confidence in the 
analysis of hingeless arches; but its application to the solution 
of problems requires more concentrated study and laborious 
calculation than most engineers can find the time for. Various 
methods based upon this theory are now in use: but, in order 
to simplify its application, their authors make so many as- 
sumptions and neglect so many elements that the methods are 
not conducive to accurate designing, and are entirely untrust- 
worthy when applied to long-span masonry arches. 

The first six chapters of the book present the application of the 
elastic theory to all types of arches, in all its axiomatic truth 
and without a single assumption or the neglect of a single ele- 
ment. It is written in such form that no special preliminary 
study of the subject is required, and the simplicity of its ap- 
plication makes it preferable to any other method now in use. 
The engineer will find the many examples, which are fully 
worked out, a valuable feature. 

The second part of the work gives the algebraic analysis of 
the elastic theory, the theorem of least work, the deflection 
theory (linear and angular), etc., as developed by Rankine. 
Winkler, Maxwell, Mohr, Castigliano, Bukowski, Müller- 
Breslau. Weyrauch. Sternberg. Melan and others: and these 
authorities have been freely consulted in its preparation. It 
analyzes the principles applied in the first part. and is specially 
written for the student, the deductions of the various forms of 
analysis being given for the purpose of facilitating self-in- 
struction. 

No other American or foreign work treats of the masonry or 
reinforced-concrete arch with complete accuracy. With the 
aid of this volume arches of these types may be analyzed with 
the same certainty as an ordinary girder. 


The Engineering News Book Department 
220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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METAL WORKING. 
Boring. 
Boring Bars for Turbine Castings. T. M. 
Lowthian. Am. Mach Mar. 26, 08. 4 figs. 
800 W. 20c. 


Special Features of Recent Boring Mills. 


Am Mach—Mar. 19, 08. 5 figs. 800 w. 
20c. 
Die, Sectional. 
A Remarkable Section Die. Am Mach— 
Apr. 11, 08. 1 fig. 500 w. 20e. De- 


scribes a die constructed for making a large 
number of openings in sheet steel, and con- 
taining nearly 70 parts, including the series 
of clamp blocks along the sides of the die 


sections. : ' 
Drill. 

A Multiple-Spindle Sub-Drill. F. H. 
Stead. Am Mach—Mar. 19, 08. 800 w. 
20e. 

Forging. 


Armor-Plate Forging and Machining at 
the Bethlehem Steel Works. Machy—Apr., 


08. 4 figs. 2100 w. 40c. 
Gear Cutting. 
Cutting Racks with a Hub. Am Mach— 
Apr. 11, 08. 4 figs. 300 w. 20c. 


Derivation of Formula for Determining 
Spur-Gear Cutter Number for Spiral Gears. 
H. W. Henes. Machy— Apr., 08. 1 fig. 
1400 W. 40c. 


Gear-Cutting Machinery.—IV. Ralph H. 
Flanders. Machy—Apr., 08. 19 figs. 7000 
w. 40c. Describes rack cutters and ma- 
chines for forming worm, spiral and herring- 
bone gears. 


Grinding. 

A New Type of Grinding Machine. Am 
Mach—Mar. 19, 08. 5 figs. 1600 w. 
20e. Describes machine using emery cloth 
belts in a new way to produce finished sur- 
faces at a very low cost. 


Grinding and Grinding Machines. Carl 
Olson. Machy—Apr., 08. 4 figs. 5200 w. 
40c. Gives data on wheel speeds and cuts, 
and instructions for using grinding ma- 
chines. 

Grinding vs. Cutting by Emery Wheels. 
C. H. Norton. Am Mach—Mar. 26, 08. 12 
figs. 1700 w. 20e. Gives a comparison of 
conditions, power, speeds and time necessary 
to remove metal by grinding under normal 
and abnormal conditions. 


Taper Gage. 

A Gage for Use in Producing Accurate 
Tapers. C. C. Stutz. Am Mach—Mar. 26, 
08. 9 figs. 2000 w. 20e. Describes the 
measuring of tapers or establishing their 
proportions by a gage with adjustable jaws 
set by a pair of disks. 


Taps. 
Taper Taps. Erik Oberg. Machy—Apr., 
08. 7 figs. 3000 w. 40c. Gives data on 
pipe hobs, boiler taps and blacksmith taps. 
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Tempering, etc. 

Chloride of Barium for Hardening. O. M. 
Becker. Am Mach—Apr. 2, 08. 1 fig. 
2600 w. 20c. States the proper style of 
furnace to use, how the chemical should be 
handled and its effect when hardening steel 
tools. 


The Heat Treatment of Steel. E. R. 


Markham. Southern Machy— Apr., 08. 
2200 w. 20c. II. — Selection and testing of 
steel. 


Modern Methods of Temperature Measure- 


ment. Pract Engr (Lond.) — Mar. 27, 08. 
9 figs. 2800 w. Apr. 3. 4 figs. 1200 w. 
Each 40c. Describes the construction and 


working of the various types of thermome- 
ters and pyrometers used in commercial 
work. 


Tool-Room Systems. 


Tool Rooms. C. L. Goodrich. Ir Age— 
Apr. 2, 08. 2300 w. 20c. Enumerates 
most of the common tools and the number 
of each which answer for a department of 
about 75 men building small automatic and 
hand turret lathes and similar work. Also 
describes several tool-keeping systems. 


REFRIGERATION. 


Absorption System. 


Advantages of Absorption Refrigerating 
Machines. Heyward Cochran. Cold Stor & 
Ice JI— Mar., 08. 1 fig. 4000 w. 20c. 
Paper read before the Western Ice Mfrs. 
Exchange, Kansas City, Mar. 5-7, 08. 


Compressor Test. 


Test of Compressor. 
Ice & Refrig—Apr., 08. 4 figs. 5700 w. 
40c. Gives details of tests on a 50-ton De 
La Vergne oil compressor, with tables show- 

ing speeds, pressures, temperatures and 
steam used per ton refrigeration. 


Mechanical Refrigeration. 
Mechanical Refrigeration.—I. 


Charles E. Lucke. 


M. G. An- 


derson. Mech Mld—Mar. 20, 08. 6 figs. 
1600 w. 40c. Paper read before the Man- 


chester Association of Engineers. Discusses 
briefly the principles on which refrigerating 
machines are based, and the special appa- 
ratus used for carrying out tests in a 
methodical way. 


Refrigeration with Compressed Air. 


Practical Refrigeration with a Com- 
pressed-Air Motor. Comp Air—aApr., 08. 
8500 w. 20c. Describes an air motor in 


a Paris brewery, the public compressed-air: 
service being used to drive the motor for 
electric lighting purposes, and the exhaust 
being used for refrigerating with such suc- 
cess that the power and light service costs 
practically nothing. 


Remodeled Plant. 


How a Refrigerating Plant Was Remod- 
eled. Warren O. Rogers. Power—Mar. 24, 
08. 3 figs. 1000 w. 20c. Describes the 
sub-station of gas engines for the electric 
equipment of a packing house resulting in 
marked improvement in efficiency. 
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The Scientific American 


promptly chronicles every item of news concerning i 


The Industrial Development of the World 


T is unique among 5 literature because of the authoritative infor- 
mation it contains that cannot be found elsewhere regarding Scientific, 


Mechanical and Engineering Progress. It is a favorite in the Home because 
its news of the great achievements of the day is popularly and practically 
told, thus interesting the entire family. ln a word, the Scientific American 
is a distinctively American Weekly for the enlightened American at home 
or abroad. Subscription price, $3 per year to any address in the United States. 


SCIENTIFIC AMERICAN REFERENCE BOOK, by Albert A. 
Hopkins and A. Russell Bond. 12mo, 516 pages. “Is a veritable gold 
mine of knowledge on almost every conceivable subject under the sun.” 
— Pittsburgh Post. 


SCIENTIFIC AMERICAN BOY, by A. 
Russell Bond. 12mo, 320 pages. “ The book is a my oe er 
volume of practical directions by means of which $3.00 in payment for 
the outdoor boy can fit himself out for all kinds | a nea subscription for 
of sport.” — New York Times. one year commencing 
HOME MECHANICS FOR AMATEURS, 00 any ond f he 
by George M. Hopkins. 12mo, 370 pages. The ] books absolutely free, and 
k may be commended for its practicability and | also send you the remain- 


: ae i ing issues of the ‘‘Scien- 
suggestiveness. —New York Tribune. FFF 


The books are beautifully and substantially bound | year pa fom the i 
in cloth, and cannot be purchased at bookstores for J re additional cost, 


less than $1.50 each. 
Address MUNN & COMPANY, No. 353 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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SHOPS AND BUILDINGS. 


Engineering Works and Machine Shops. 


The Hungarian State Engineering Works. 
—I. Engr (Lond.)—Mar. 27, 08. 6 figs. 
4300 w. 40c. Describes works at Buda- 
pest for the construction of steel bridges, 
all kinds of structural work, boilers, en- 
gines, locomotives, agricultural machinery, 
oil motors, steam and electric railway 
motors, water mains, pipes, etc. 


The New Works of Hans Renold, Ltd. J. 
W. Carroll. Am Mach—Mar. 19, 08. 7 
figs. 1400 W. 20e. Describes methods 
whereby the details of equipment of the 
Manchester (Eng.) factory are effectively 
worked out on a unit interchangeable sys- 
tem. 


The Works of Sir William Arrol & Co., 
Ltd. Engg—Mar. 20, 08. 13 figs. 400 w. 
40c. Illustrated description of a large 
bridge shop in Glasgow. 


Pattern Shop, System for. 


A Practical Pattern Shop System. Oscar 
E. Perrigo. Fdry—Apr., 08. 6 figs. 2900 
w. 20c. Describes a simple method of re- 
cording patterns, employing the use of cards 
of distinctive colors. 


Wooden Frame Shop. 


A Large Wooden Frame Shop. Eng Rec 
Apr. 11. 08. 2 figs. 700 w. 20c. 


STEAM POWER PLANTS. 


Automatic Steam-Pipe Valves. 


Isolating Valves. G. W. Koehler. Z V 
D I—Mar. 14, 08. 35 figs. 6500 w. 60c. 
Describes a large number of steam-pipe 
valves which automatically close when a 
rupture takes place in the pipe beyond the 
valve. 


Boiler. 

A Welded Boiler. Charles F. Bennett. 
Boiler-Mkr—aApr., 08. 2 figs. 1500 w. 
20c. Describes methods used on a 23x48-in. 
tubular boiler using the oxy-acetylene blow- 
pipe. 

Coal Calorimeter. 


Radiation Correction for the Coal Calori- 
meter. Ernest H. Peabody. Stev Inst 
Ind—Jan., 08. 1 fig. 2300 w. 60c. Sug- 
gests a new and simple formula for use in 
this connection. 


Cost of Power and Power Plants. 


Cost of Power Production. I. V. Robin- 
son. El Rev (Lond.)—Mar. 13, 08. 1300 
w. 40e. 


Graphical Presentation of Power- plant 
Costs. W. C. Way. Power — Mar. 17, 08. 
6 figs. 1000 w. 200. Gives curves show- 
ing average working conditions, with capital 
costs compiled from information supplied by 
manufacturers. 

Some Interesting Data on Steam and Gas. 
J. H. Alexander. Engr—Apr. 1, 08. 2800 
W. 20e. Gives comparative costs and 
efficiencies of a steam and a gas engine 
plant. 
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Draft. 


Does It Pay to Equip a Boiler Room with 
CO: Recorders? H. J. Westover. Power 
Apr. 7, 08. 1 fig. 1500 w. 20c. 


Recording Draught-Gauge. Engg—Mar. 
13, 08. 2 figs. 900 w. 40c. Describes 
an instrument for recording continuously 
the suction of a chimney or a flue, measured 
in inches of water. 


Regulation of the Draft of Steam-Boiler 
Furnaces. W. H. Wakeman. Elec Wid— 
Apr. 4, 08. 4 figs. 2000 w. 20c. 


Feed-Water Treatment. 


A New Method for the Purification of 
Water. Inter Mar Engg—Apr., 08. 1300 
w. 40c. Describes a new process of water 
purification of carbonate of barium, by vir- 
tue of which certain evil effects due to 
chemical occurrences in other methods are 
avoided. 


Apparatus for Preventing the Formation 
of Coherent Scale in Boiler. M. Golsdorf. 
Eng News—Apr. 9, 08. 3 figs. 700 w. 
20c. From the bulletin of the International 
Railway Congress Association for Oct., 07. 


Boiler Feed-Water Treatment. Ir Age— 
Mar. 19, 08. 2 figs. 1800 w. 20c. De- 
scribes a water softening and purifying sys- 
tem installed by the Woodward Iron Co., 
Woodward, Ala. 


Fuel. 


Burning Sawdust, Tan-bark and Mill 
Refuse. Power—Apr. 7, 08. 5 figs. 1800 
w. 20c. Gives views of a number of corre- 
spondents as to the best methods of hand- 

ling this class of material, and the type of 


furnace required. 


Government Fuel-Testing Plant at Den- 
ver, Colo. G. R. Delameter. Min & Min— 
Apr., 08. , 11 figs. 3100 W. 20c De- 
scribes the methods employed in making 
tests and the special apparatus used. 


Oil Filter. 


One Barrel of Oil Per Year. George H. 
Kellogg. Power — Mar. 24, 08. 3 figs. 
800 w. 20e. Describes a home-made wick 
filter used in effecting this result in connec- 
tion with a 400-HP. engine. 


Piston Speeds. 


Piston Speed and Steam-Engine Economy. 
Prof. R. L. Weighton. Mech Engr—Apr. 3, 
08. 5 figs. 4000 w. 40c. Paper read be- 
fore the North-East Coast Institution of En- 
gineers and Shipbuilders, Mar. 20, 08. 


Smoke Prevention. 

Smoke Prevention Experiences Told by a 
Well-known Expert. John W. Krause. Ind 
Wid—aApr. 13, 08. 8500 w. 20c. An ex- 
tended article by the Supervising Engineer 
of the city of Cleveland. 


Steam Formation. 
The Formation of Steam. R. H. Smith. 
Engr (Lond.)—Mar. 27,08. 3400 w. 40c. 
A study of the physical questions involved. 
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“BLAMES NOT ROOSEVELT 


BUT HIS ADVISERS”--New York Herald 


LINDON W. BATES 


“Retrieval at Panama’ 


SAYS 


Not ONE feature of the entire 
waterway i as the Commission 
presents it 


Read this book and see what the 80,000,000 Amer- 
icans who are paying for the Panama Canal are | 
getting for their money. 


In his elucidation of the Panama Canal problem, and in his efforts to make 
possible the construction of the RIGHT Waterway across the Isthmus, Mr. 
Bates has performed a great service to the nation. In this book he has contrib- 
uted from his wealth of scientific attainments and technical experience a series 
of masterly articles which deserve a wide circulation among both the members 
of his profession and the public at large. 


Red Buckram, 6 x 9 inches; 554 pages; 88 illnstrations (11 double page plates). Price, $5. 
(Including Half-tone Plates, Diagrams, Maps and Relief Maps) 


THE TECHNICAL LITERATURE COMPANY, 
220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Steam Piping. 


Determining Sizes of Steam Mains and 


Risers. Engg-Contr— Mar. 25, 08. 20c. 
(Table). 

Steam Piping for Industrial Plants. W. 
E. Housman. Eng Mag- Apr., 08. 14 figs. 


4400 W. 40c. Deals principally with me- 
dium-sized plants designed for moderate 
steam pressures, also giving data on the dis- 
tribution of steam underground in mining 
operations. 


Steam Power Plants. 


New Generating Station of the Merchants’ 
Power Co., Memphis, Tenn. Eng Rec—Apr. 
11, 08. 2 figs. 1900 w. 20c. 


The Central Power Station of the De Beers 
Consolidated Mines, Ltd., Kimberly, South 
Africa. Percy A. Robbins. Bull Am Inst 
Min Engrs—Mar., 08. 11 figs. 10,000 w. 
$2. Paper read at the New York meeting 
of the A. I. M. E., Feb., 08. 


Steam Turbines. 


Auxiliaries for Steam Turbines. Thomas 
Franklin. Power—Mar. 17, 08. 4 figs. 
3400 w. 20e. Discusses their adaptation 


to the service, with especial reference to the 
points to be noted in their preparation for 
testing. 

Design of a 400-Kilowatt Reaction Tur- 
bine. Henry F. Schmidt. Engr-—Apr. 1. 
08. 5 figs. 4700 w. 20c. Discusses the 
forms of blades and spacers, and methods of 
insertion. 


Exhaust Steam Turbines.—I. Engr 
(Lond.)—Mar. 13, 08. 3 figs. 1900 w. 
40c. A summarized translation of a paper 


read by Prof. A. Rateau before the Society 
of Belgian Engineers, Feb., 07. 

Extension of Generating Plant at Wolver- 
hampton. Elec Engg— Mar. 19, 08. 7 figs. 
2700 w. 40c. Describes the new turbo- 
generator installation for power supply. 

Steam-Turbine Construction.—VII. 15 
1 


Franklin. Mech WId— Mar. 27, 08. 
figs. 900 w. 40c. 

Steam-Turbine Engineering. Mech Engr 
Mar. 13, 08. 2200 w. 40c. Abstract of 


a paper before the Manchester Association 
of Engineers by S. L. Pearce; deals with 
the elementary principles which form the 
basis of turbine design and the development 
of the many types of the modern steam tur- 
bine. 

Steam-Turbine Engineering. S. L. Pearce. 
Pract Engr (Lond.) — Mar. 27, 08. 3000 w. 
40e. Concluded. 

Steam- Turbine Power and Transmission 
Plant of the Moctezuma Copper Co., Nacoz- 


ari, Sonora, Mexico. John Langton and 
Charles Legrand. West Eleen— Apr. 11, 08. 
2 figs. 4600 W. 20e. A paper read be- 


fore the Electrical Section of the Canadian 
Society of Civil Engineers at Montreal, Mar. 
5, 08. 

Testing a Steam Turbine. Thomas Frank- 
lin. Power—Mar. 24, 08. 2 figs. 3200 w. 
20c. Describes methods used when a sur- 


face condenser is available; weighing and 
measuring tanks; test loads; method of 
starting; gland seal, steam or water, etc. 


The Principles of Steam-Turbine Buckets. 
William E. Snow. Power—Mar. 17, 08. 
18 figs. 2000 w. 200. Compares the dif- 
ferent types of bucket and gives a simple 
graphical explanation of their various forms 
and functions. 


The Question of Steam-Turbine Safety 
Governors—II. Pract Engr (Lond.) Mar. 


13, 08. 5 figs. 1200 w. 40c. Concluded. 
The Steam Path of the Turbine. Power— 
Mar. 24, 08. 4 figs. 3700 w. 20c. Re- 


port of the discussion of Dr. Steinmetz’s A. 
S. M. E. paper on this subject, in which dis- 
agreement was manifested as to how steam 
expands in a nozzle, the energy developed 
and the velocity. 


Superheated Steam. 


Hot Gas Reheaters. Power—dApr. 14, 08. 
3 figs. 700 W. 20c. Describes a reheater 
in which the boiler gases pass through the 
tubes and the steam around them, the steam 
being superheated about 50° F., resulting in 
a saving of 6%. 


Investigations of the Pressure and Tem- 
perature Drop of Saturated and Superheated 
Steam Flowing in Pipes.—I. C. Eberle. 2 
V D I— Mar. 28, 08. 19 figs. 6500 w. 
Apr. 4. 11 figs. 9000 w. Each 60e. 


“Is the Game Worth the Candle?“ 
Power—Mar. 24, 08. 1200 w. 20c. Com- 
munication from E. H. Foster, citing a num- 
ber . of instances where the use of super- 
heated steam has effected marked saving in 
fuel consumption. 


The Specific Heat of Superheated Steam. 
R. C. H. Heck. Power—Mar. 24, 08. 1 
fig. 1300 w. 20c. A reply to Prof. S. A. 
Reeve’s recent criticism of the experiments 
of Knoblauch and Jakob upon the specific 
heat of superheated steam under constant 
pressure, in which their method of calcu- 
lation is questioned. 


Valve Setting. 


How to Set the Valves of a Putnam En- 
gine. F. L. Johnson. Power—Apr. 14, 08. 
7 figs. 700 w. 20c. Points out the dis- 
tinctive features of the valve-gear and gives 
plain directions for setting the valves with 
approximate accuracy. 

Valve Setting for the Greene-Wheelock 
Engine. Hubert L. Collins. Power—Apr. 
7, 08. 15 figs. 2500 w. 20c. Describes 
the Wheelock valve-gear, with the Greene 
and Hill modifications, and gives detailed 
directions for adjusting and setting it. 


WOODWORKING. 


Saw Guards, Gages, etc. 


Saw Guards, Shaft Couplings and Fine 
Woodworking. James F. Hobart. Wood 
Craft—Apr., 08. 7 figs. 1700 w. 20c. 
Describes a simple scheme of saw protec- 
tion. the secure connection of shafting in 
woodworking plants and the novel use of a 
system of gages borrowed from another 


trade. 
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NEW PUBLICATIONS 


JUST ISSUED . . 


Economics of Railway Operation 
By M. L. Byers, Chief Engineer, Maintenance of Way, Missouri Pacific Railway. 


Buckram; 6x9 inches; about 700 pages; many figures, diagrams and forms illustrat- 
ing the best recent practice. $5.00, net. 


This work will be found of inestimable value by 


(1) All classes of railway employees who are ambitious to fit themselves for higher positions and 
to secure a thorough knowledge of the business in which they are engaged. 

(2) Railway officers having responsible charge of the various Operating Departments. 

(3) Attorneys having a practice requiring a general knowledge of railway operations, 

(4) Engineering students intending to follow railway engineering. 


Specifications and Contracts By J. A. L. Waddell and John C. Wait. 


This book consists of a series of lectures delivered by Dr. Waddell, author of 
“De Pontibus, before the Students of the Rensselaer Polytechnic Institute, with 
Notes on the Law of Contracts by John C. Wait, M. C. E., LL. B., author of Engi- 
neering and Architectural Jurisprudence,” etc. 

Stress is laid on the importance of the proper preparation of specifications, 
and many examples and exercises are given for the use of students. Cloth; 7x9 ins.; 
about 200 pp. Price, $1.00 net. 


Analysis of Elastic Arches By J. W. Balet. 


Two-hinged, three-hinged and hingeless arches of Masonry, Concrete and 
Steel, are considered in this work, both graphically and analytically. The author has 
evolved original methods and expedients whereby arches may be designed according 
to the elastic theory without the laborious calculations hitherto necessary. Cloth; 
6x9 ins., about 300 pp., with many diagrams and folding plates. Price $3.00 net. 


Railway Track and Track Work 


By E. E. Russell Tratman, A. M. Am. Soc. O. E., Associate Editor, Engineering News. 
Third Edition, fully rewritten and with additional chapters. 
Cloth, 6x9 inches; 500 pp.: about 260 illustrations; with index of over 1300 Head- 
ings. Price, $3.50, net. Ready in February, 1908. 
Pre- prints of earlier chapters have been ‘ssued for use in colleges. Price of this 
edition has been advanced from $3.00 to $3.50 net. 


Design of Typical Steel Railway Bridges By W. Chase Thomson 


Cloth: 6 x 9 ins.; about 190 pages; 21 illustrations, 5 of which are folding plates. $2.00, net. 

A sequel to Bridge and Structural Design, a previous work of the author's. The structures 
treated of represent the commonest types of railway bridges, and were chosen because they seemed 
best suited to illustrate the problems which occur most frequently to the bridge designer. They in- 
clude the following: a 60-ft. Deck Plate-Girder, a 100-ft. Deck Warren Girder, a 150-ft. Through 
Pratt Truss, a 200-ft. Through Pratt Truss with curved top chord, a 1570-ft. Swing Bridge, and a 
Railway Viaduct. 


FORTHCOMING BOOKS 


Concrete System By Frank B. Gilbreth. 


Profusely illustrated with half-tone plates, line drawings and diagrams fully describing the methods 
used by one of the most successful contractors in the country. 


Full details of these and other publications will be sent on request; also in- 
formation regarding any books of a technical or general nature published by other 
houses. 


Engineering News Book Dept., 220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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METALLURGY 


COAL AND COKE. 


Coal Briquetting. 


Condition of the Coal Briquetting Indus- 
try in the United States. Am Gas Lt JilI— 
Mar. 30, 08. 6400 w. 20a Concluded. 


COPPER. 


Smelting. 


Pyritic Smelting and Continuous Convert- 
ing. O. S. Garretson. Eng & Min Jl— 
Apr. 11, 08. 2500 w. 20c. 


Smelter Dust Flue and Stack. Min & 
Min — Apr., 08. 2 figs. 1000 w. 20e. 
Describes the novel features of construction 
used in the plant of the Southwest Smelting 
& Refining Co. 


The New Balaklala Smelter, of the Balak- 
lala Consolidated Copper Co. J. L. Mauch. 
Min & Min—Apr., 08. 5 figs. 5800 w. 
20c. Describes the proposed sampling and 
smelting operations, 


Slime Treatment. 


Electrometallurgical Treatment of Copper 
Slimes. Don Hollis, F. P. Lannon, Theo. W. 
Quayle and P. D. Grommon. Bull Colo Sch 
Min—Jan., 08. 8000 W. 60c. Describes 
the processes employed for such work and 
gives cost data on treatment. 


GOLD. 


| Cyaniding. 


Cyaniding Cripple Creek Ores. F. L. 
Barker. Min & Min—Apr., 08. 3100 w. 
40c. Discusses the cost of treatment, rates 
of freight and analyses of ores, describes the 
Isabella and the Wild Horse Mills. 


Electro-Cyanide Process. Douglas Lay. 
Eng & Min Jl—Apr. 11, 08. 2800 w. 20c. 
Discusses the method of precipitating the 
precious metals from cyanide solutions by 
electrolysis of muddy solutions. 


Milling and Cyaniding Methods in Mexican 
Camp. Mark R. Lamb. Min Wld—Apr. 
11, 08. 6 figs. 2600 w. 20c. 


Notes on Preliminary Cyanidation Work. 
H. F. A. Riebling. Min & Min (Denver)— 
Mar. 20, 08. 1800 w. 20c. Extract from 
the Western Chem. & Met. 


Present Cyanide Practice in Mexico. 
Mark R. Lamb. Eng & Min Jl—Apr. 4, 08. 
11 figs. 5100 w. 20c. 


Precipitation by Zinc Dust. 


Precipitation by Zine Dust at the Home- 
stead Mills at Lead, S. D. R. L. Herrick. 
Min & Min— Apr., 08. 2 figs. 900 w. 40c. 
Describes apparatus for automatically feed- 
ing the dust to the gold solution. 


Slime Treatment. 


Treatment of a Concentrate-Slime. A. E. 
Drucker. Min & Sc Press Apr. 4, 08. 2 
figs. 2400 w. 20c. 


IRON AND STEEL. 


Blast Furnaces. 


A Down-Draft Blast Furnace. R. L. 
Lloyd. Eng & Min Jl—Apr. 11, 08. 1 fig. 
800 w. 20c. Describes a furnace in Chile 
operated in this manner. 


Preparation of Materials for the Blast 
Furnace. David Baker. Eng & Min Jl— 
Mar. 21, 08. 2200 w. 20c. Describes the 
kiln treatment of fine iron ore and residues 
which reduces the sulphur content and 
forms nodules of desirable size for smelting. 


The Analysis of Blast Furnace Tuyéres 
and Similar Castings. M. Anderson. II 
Age — Apr. 2, 08. 1000 w. 20c. 


The Blast-Furnace Diagram. C. Brisker. 
Stahl u Eisen — Mar. 18, 08. 9 figs. 4500 
w. 60c. Gives diagrams whose ordinates 
represent volume percentages of CO and 
CO:z, and abscissas the temperatures at vari- 
ous sections of the furnace; of use in the 
study of the blast-furnace process and in 
comparing the different types of furnaces. 


The New Iron Works of the Staverley Co. 
Engg—Mar. 27, 08. 27 figs. 4000 w. 
40c. Describes in detail the new blast fur- 
nace and equipment of the Devonshire works 
of this coal and iron company at Barrow 
Hill, Chatfield, England. 


Briquetting Iron Ore. 


Grondal Concentrates and Briquettes. Ir 
Age—Apr. 9, 08. 1800 w. 20c. Sums up 
the recent development of this process used 
on the fine iron ores of Norway. 


Electric Smelting. 


Possibilities in the Electric Smelting of 
Iron Ores. Alfred Stansfield. Can Min 
Ji—Apr. 1,08. 3100 w. 40c. Paper read 
at the Ottawa meeting of the Canadian 
Mining Institute. 

The Induction Furnace and Its Use in the 


Steel Industry. Electrochem & Met Indus— 
Apr., 08. 11 figs. 1100 w. 20c. 


Ferro Alloys. 


New Method for Manufacturing Low-Car- 
bon Ferro-Alloys. B. Neumann. Stahl u 
Eisen — Mar. 11, 08. 1 fig. 3000 w. 60e. 


Nomenclature of Iron and Steel. 


The Uniform Nomenclature of Iron and 
Steel. Bull Am Inst Min Engrs— Mar., 08. 
4500 W. 52. Report of Committee 24, of 
the International Association for Testing Ma- 
terials, presented at the Brussels Congress, 
1906. Gives the names of the chief classes 
of iron and steel in English, French, Ger- 
man, Swedish, Danish and Dutch; English 
definitions of principal classes of fron and 
steel; glossary of special sizes and shapes of 
iron and steel; and notes on the boundary 
between steel and cast iron. 


Rolling Mills. 


A Transfer for Rolling Mills. Ir Age 
Apr. 2, 08. 2 figs. 600 w. 20c. 
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There is But One Standard 
Publication Upon All Forms of 


Portland Cement Construction 


ó 


$ 
‘Concrete 


Published Monthly. Price $1.00 per year 


9 


@ CONCRETE is the most widely read 
journal in its field and has the largest 
bona-fide circulation among that class 
of people directly interested in the 
cement and concrete industry. 


¶ Its editorial matter is practical and 
definite. It carries more advertising 
than any other journal in this field and 
its advertisers are reliable. 


Send Ten Cents for Sample Copy 


Cement Sidewalks 


@ Plain, everyday advice on how to 
make cement sidewalks is contained in 
our new booklet, Cement Sidewalks.” 
This booklet covers every part of side- 
walk making and is designed for prac- 
tical purposes. It is small and will fit 
into your coat pocket. Price 25 cents. 


Concrete Publishing Co. 


235 Newberry Building, Detroit, Mich. 


MONEY carnep 
YOU CAN SAVE 


10% 


Of your expenditures for Books and 
Periodicals through membership in 


The Engineering Digest 
BOOK CLUB 


To convince you 


WRITE FOR DETAILS 


and send 25 Cents 
for book of Credit Coupons of 


$1.00 VALUE 


WE GUARANTEE 


That every transaction made through 


THE ENGINEERING DIGEST 


BOOK CLUB 
will be as represented. 


The service will be prompt, thorough and 
reliable, and we agree that, in any case where 
errors of misrepresentations of any kind are 
brought to our attention, satisfactory correction 
will be made at once or money will be refunded. 


Besides the saving in money, the club will 
also render valuable assistance to members in the 
selection of books and in the purchase of instru- 
ments, materials, etc. Let us know when you are 
in the market for any kind of machinery or sup- 
plies, and we will have catalogues and prices sent 
you from the best firms. 


THE ENGINEERING DIGEST 
220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Power Requirements of Reversing Mills. 
Stahl u Hisen—Mar. 11, 08. 1 fig. 3000 
w. 60c. 


Silicon in Pig Iron. 
A Canadian Method for the Technical De- 


termination of Silicon in Pig Iron. Ran- 
dolph Bolling. Can Min Jl—Mar. 15, 08. 
2 figs. 1500 w. 40c. 

Steel Rails. 


Some Suggestions for the Improvement of 
Steel Rails. A. L. Reading. Can Engr— 
Mar. 20, 08. 1800 w. 20c. 


Strength and Endurance of Steel Rails. 
James E. Howard. Ir Age—Mar. 26, 08. 
6 figs. 3500 W. 20c. Paper read at the 
ninth annual meeting of the American Rail- 
way Engineering and Maintenance of Way 
Association, Mar. 17-19, 08. Discusses the 
results of the Watertown laboratory’s inves- 
tigation. 


Testing of Steel. 


The Work of the Testing Department of 
the Watertown Arsenal in Its Relation to 
the Metallurgy of Steel. James E. Howard. 
Bull Am Inst Min Engrs—Mar., 08. 2000 
w. $2. Paper read at the New York meet- 
ing of the A. I. M. E., Feb., 08. 


NICKEL. 


Recovery from Oxide and Silicate Ores. 


Recovery of Nickel from Oxide and Sili- 
cate Ores. William Koehler. Electrochem 
& Met Indus—Apr., 08. 900 w. 40c. 


SILVER. 
Cobalt Ores, Concentration of. 


Concentrating Cobalt (Ont.) Ores. G. H. 
Gillespie. Can Min Ji—Apr., 08. 1 fig. 
3300 w. 40c. 

Cyaniding. 


Cyanidation of Silver Ores at Guanajuato, 
Mexico. Bernard Macdonald. Eng & Min 
Ji—Apr. 4, 08. 4 figs. 6000 w. 20c. 

Cyanidation of Silver Ore in Mexico.—I. 


W. A. Caldecott. Min & Sc Press—Mar. 
28, 08. 2700 w. 20c. 
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Lixiviation Plant, Mexico. 
A Small Lixiviation Plant in Mexico. H. 


A. Horsfall. Min Wld—Mar. 28, 08. 3 
figs. 2900 w. 20c. 
ZINC. 


Metallurgy of Zinc. 


Recent Advances in the Metallurgy of 
Zine. Woolsey McA. Johnson. Jl Fklin 
Inst—Mar., 08. 5300 w. 40c. 


The Metallurgy of Zine. J. W. Richards. 
Electrochem & Met Indus—Apr., 08. 2800 w. 
40e. Discusses the roasting of sphalerite 
and gives two problems illustrating the cal- 
culations involved. 


Roasting. 
Wiltley Roasting Process. J. M. McClave. 
Min & Min—Apr., 08. 1 fig. 900 w. 40e. 
Describes a new method of roasting sulphide 
ores to prepare them for magnetic concen- 
tration. 


MISCELLANEOUS. 


Arsenic, Rapid Method for Estimating. 


A Rapid Method for the Estimation of 
Arsenic in Ores. Hartley E. Hooper. Can 
Min Jl—Mar. 15, 08. 1200 w. 400. A 
paper read before the Institute of Mining 
and Metallurgy. 


Assaying. 

Losses in Scorification and Cupellation of 
Lead Buttons. George T. Holloway and 
Leonard E. Pearse. Min Wld—Mar. 28, 08. 
1200 w. 20e. From a paper on the Assay 
of Telluride Ores read before the British 
Dist. of Mg. & Met., Dec. 19, 07. 


Diaphragms. 
Diaphragms. J. R. Crocker. Electro- 
chem & Met Indus—Apr., 08. 9 figs. 2300 


w. 40c. Gives a concise and brief descrip- 
tion of the many attempts which have been 
made to meet varied requirements where 
diaphragms are necessary. 


Sintering Process. 

The Dwight and Lloyd Sintering Process. 
Arthur S. Dwight. Eng & Min JI— Mar. 28, 
08. 3 figs. 2600 w. 20c. Describes a 
new blast-roasting process in which the ma- 
terial is sintered continuously in thin layers, 
which have a peculiar cellular structure. 


MINING ENGINEERING 


Accidents in Mines. 


Fighting the Fire at the Homestake 
Mine. H. O. Phythereck. Min & Min—Apr. 
Bruce C. Yates. Eng & Min Jl—Mar. 28, 
08. 4 figs. 5000 w. 200. Describes 
methods used: with hose, smothering with 
steam, and finally by flooding. 


Prevention of Accidents In and Around 
Mines. H. O. Prytherck. Min & Min—Apr., 
08. 1600 w. 40c. Precautions suggested 


from experience and recommended for an- 
thracite mines. 


Rescue Appliances in the Mines of France. 
Jacques Boyer. Eng Mag—Apr. 08. 16 figs. 
6500 w. 40c. 


Asphalt. 

The Tar-Sands of the Athabasca River, 
Canada. Robert Bell. Bull Am Inst Min 
Engrs—Mar., 08. 2 figs. 4400 w. $2. 
Paper read at the Toronto meeting of the 
A. I. M. E., July, 07. 


Canada, Mineral Production of. 


Mineral Production of Canada. Eng & 
Min Jl—Mar. 21, 08. 3600 w. 20c. A sum- 
mary of the preliminary report of the min- 
eral production of Canada in 1907, as pre- 
pared by John McLeish, Statistician, under 
direction of Dr. Eugene Haanel, director of 
mines. 
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Your LAST Opportunity 


ONLY 80 SETS LEFT 


Owing to the popularity of this little set of classics, we purchased from 
the publishers some time ago the entire balance of the edition, and this 
stock has now been reduced to less than 100 sets. When these are gone no 
more will be available at any price, and no new edition will be made or 


could be made to sell for less than $5.00 a set. 


We have supplied many engineers with sets of the books illustrated herewith at a moderate cost to 
satisfy the need for good, wholesome reading that is not technical. These eight volumes of the 


MASTERPIECES OF THE WORLD’S BEST LITERATURE 


Edited by Jeannette L. Gilder, the well-known literary critic 


comprise the best writings of over two hundred of the greatest authors of ancient and modern times, and 
represent all ages. Each volume is complete in itself. 


You know the value of good literature—you know that it reacts beneficially to your work. You can- 
not spare the time to read large sets of books, however good, and would certainly welcome and appreciate a 
small set such as this, giving the most interesting portions of the world’s greatest writings. In these small 
books, the Classic, the Dramatic. the Humorous, and the Lyric writers are fully represented. Copious Selec- 
tions from Aristophanes to Kipling, from Aesop to Roosevelt, are here formed into a Library of over Seven 
Hund red of the Best Compositions ever written. The Mission Style Book Rack shown in the illustration is 
sent FREE with each set of books. 


READ THIS 


SCHENECTADY, N. Y. 
PUBLISHER : 
THE ENGINEERING DIGEST, 
NEW YORE. 


DEAR BIAS: —I have received the set of the World's 
Best Literature, and find them much better than I had 
any right to expect for the price. They are handsomely 
bound, have good, clear print, and ought to last a life- 
time. They make a valuable addition to any library. 


Yours truly, 


A Miniature Illustration of our 
Book Rack in Service. 
Actual Size of Book when open, 6 x7 inches. 


D. A. YOUNG. 


Sent prepaid, for $2.50, to any address in the United States, Canada or Mexico. 


If not satisfactory in every respect return them to us, and your money will be 
refunded. Order NOW before the edition is exhausted. 
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220 Broadway 1 22 NEW YORK 
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Cement Kock. 

Geology of the Cement Belt, in Lehigh 
and Northampton Counties, Pa., with Brief 
History of the Origin and Growth of the In- 
dustry and a Description of the Methods of 
Manufacture. Frederick B. Peck. Economic 
Geology—Jan.-Feb., 08. 11 figs. 16,000 w. 
60c. , 


Claims, Government Inspection of. 
Government Inspection of Mining Claims. 
J. B. Tyrrell. Min Wld—Mar. 21, 08. 2 figs. 
1400 w. 20c. 


Coal. 

A Practical Classification for Low-Grade 
Coals. Marius R. Campbell. Economic Geol- 
ogy—Mar.-Apr., 08. 3 figs. 2700 w. 60c. 
Published by permission of the Director of 
the United States Geological Survey. 


Coal Formation. Prof. Vivian B. Lewis. 
Prog Age—Apr. 1, 08. 5000 w. 20c. First 
of a series of Cantor Lectures upon fuel and 
its future, delivered Mar. 9, before the So- 
ciety of Arts, London. 


Coal Screening, Washing and Briquette- 
Making Plant at the Alstadter Collieries, 
Germany. Ir & Cl Tr Rev—Apr. 3, 08. 20 
figs. 3500 w. 40c. 


Condition of the Coal Briquetting Indus- 
try in the United States. Edward W. Parker. 
Am Gas Lt Jl—Mar. 23, 08. 6000 w. 20c. 


Moisture in Coal. E. E. Somermeier. Min 
& Min—Apr. 08. 2800 w. 40c. Discusses 
the importance of proper care of samples for 
analysis. 


Southern Extension of the Kootenai and 
Montana Coal-Bearing Formations in North- 
ern Montana. Cassius A. Fisher. Economic 
Geology—Jan.-Feb., 08. 10,000 w. 60c. 


The Recovery of Anthracite from Culm 
Banks. Richard Lee. Eng & Min Jl—Apr. 
4, 08. 3 figs. 2200 w. 20c. Describes a 
plant costing $25,000 to complete, with 
which it is possible to make a yearly profit 
of 168% on the investment. 


The Sagamore Clearfield District, Pa. Bit- 
uminous Coal Mines. Edward K. Judd. Eng 
& Min JI— Mar. 21, 08. 4 figs. 1200 w. 20c. 


The Southern Pa. Anthracite Coalfield. 
John H. Jaertter. Eng & Min JI— Mar. 28, 
08. 7 figs. 2300 w. 20c. States that the im- 
portant future supply of hard coal will be 
produced by deep mining in the lower basin, 
and that water hoists will be used to replace 
pumps. 

The Storage of Anthracite Coal. Eng Rec 
Mar. 28, 08. 1900 w. 20. 


The Use of Steel Supports in Coal Mines. 
R. B. Woodworth. Eng & Min JI— Mar. 21, 
08. 3 figs. 1600 w. 20c. Abstract of an ad- 
dress made at Pittsburg, Dec. 1, 07., before 
the Coal Mining Institute of America. 


Concrete in Mining. 

The Utilization of Concrete in Min'ng 
Work. Ernest McCullough. Min W1ld—Apr. 
11, 08. 2 figs. 4800 w. 20c. Describes its 
use for foundation work ani othe purposes, 
including the construction of reinforced con- 
crete beams, with formulas for calculating 


compression and tensile stresses. The de 
sign and construction of a reinforced-con- 
crete bin, 20 ft. square, inside, and holding 
6 ft. of coal is also indicated. 


Copper. 


Foothill Copper Belt of the Sierra Nevada. 
John A. Reid. Min & Sc Pr—Mar. 21, 08. 
5 figs. 4000 w. 20c. 


Recent Developments at Cerro de Pasco, 
Peru, Copper Mines. J.C. Pickering. Eng & 
Min Jl—Apr. 11, 08. 4 figs. 3800 w. 20c. 


The Copper and Tin Deposits of Katanga, 
Congo Free State, Africa. John R. Farrell. 
Eng & Min Ji—Apr. 11, 08. 12 figs. 5500 
w. 20c. 


The Evergreen Copper Deposits of Colo- 
rado. Etienne A. Ritter. Min Wld—Mar. 
21, 08. 1800 w. 20c. Abstract of paper reaa 
before the Am. Inst. of M. E. Toronto, meet- 
ing. 

The Utah Copper Mill Near Garfield, Utah. 
Robert B. Brinsmade. Min Wld—Apr. 4, 08. 
6 figs. 2800 w. 20c. 


Diamonds. 


Notes on Cost of Diamond Drilling in the 
Boundary District. Fred. Keffer. Can Min 
Jl—Mar. 15, 08. 2600 w. 40c. From the 
Journal of the Canadian Mining Institute. 


Drainage in Cripple Creek. 


Drainage in Cripple Creek, Colorado, 
Gold Camp. T. R. Countryman. Min Sc— 
Apr. 2, 08. 3000 w. Apr 9. 1 fig. 2200 w. 
Each 20c. Gives comparison of depths and 
advantages of several tunnels, and a short 
account of the selection of the Gatch Park 
site. 


Drilling and Shaft Sinking. 


Air Drill Practice in the Joplin District. 
Otto Ruhl. Min Sc—Apr. 9, 08. 2 figs. 1600 
W. 20c. 

Deviation of Bore-Holes. Joseph Kitchin. 
Min & Sc Press—Apr. 4, 08. 2 figs. 3800 
W. 20c. 

Methods and Cost of Sinking a Shaft on 
the Rand with Some Good Suggestions on 
Drilling. Engg-Contr— Mar. 18, 08. 3 figs. 
3100 w. 20. 


Gold. 


Ore Deposits of the Eastern Gold-Belt of 
North Carolina. W. O. Crosby. Bull Am 
Inst Min Engrs—Mar., 08. 3300 w. $2.00. 
Paper read at the Toronto meeting of the 
A. I. M. E., July, 07. 


The Assay of Telluride Ores. G. B. Hallo- 
way and L. E. B. Pearse. Min Wlid—Mar. 
14, 08. 1900 w. 20c. 


The Mt. Lyell Copper Field, Tasmania.— 
I. Ralph Stokes. Min Wld—Mar. 21. 08. 2 
figs. 1900 w. 20c. 

The Seven Troughs Mining Districts, Ne- 
vada. Wm. M. Hauck. Eng & Min J1—Mar. 
28, 08. 3 figs. 1000 w. 20c. 


Graphite. 


Modes of Occurrence of Canadian Graph- 
ite. H. P. H. Brumell. Can Min Jl—Mar. 
15, 08. 2500 w. 40c. 
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Gypsum. 


Gypsum, Where Found, Its Use, and Its 
Manufacture. C. O. Bartlett. Ir Tr Rev— 
Mar. 26, 08. 1400 w. 20c. A paper to be 
presented before the American Mining Con- 
gress. 


Hoisting and Haulage in Mines. 
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G. H. Winsteiner. Ir & Cl Tr Jl—Mar. 13, 
08. 7000 w. 40c. Abstract of paper read 
March 10, before the Manchester Geological 
and Mining Society. 
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08. 3200 w. 20c. Compares the different 
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The Design of Cages for Modern Collier- 
ies. — I. J. S. Barnes. Iron & Cl Tr Jl—Apr. 
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pit cages for heavy loads operating at high 
velocities. 


Iron. 


Brown-Ore Mining in the Russellville Dis- 
trict, Alabama. F. Wm. Hausmann. Stev 
Inst Ind—Jan., 08. 3 figs. 1800 w. 60c. 


Chrome Iron Mining in Canada. H. F. 
Strangway. Min & Min (Denver)—Apr. 3, 
08. 3 figs. 4800 w. 20c. A paper read be- 
fore the Mining Section of the Canadian So- 
ciety of Civil Engineers. 

Iron Mining in Cuba. Ir Age—Apr. 9, 08. 
13 figs. 9500 w. 20c. Describes the old and 
new properties of the Spanish American Iron 
Company. 

The Iron Ores of Ontario. A. B. Willmott. 
Can Min Ji Mar. 15, 08. 1 fig. 1600 w. 
40c. 
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2000 W. 20e. Abstract of paper by Gust. 
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Sperry. Min Sc—Apr. 2, 08. 1 fig. 1000 
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ment.—I. Evans W. Burkett. Min Wld— 
Mar. 14, 08. 1100 w. Mar 21. 2200 w. 
Each, 20c. 


Mexico. 


Character and Habits of the Mexican 
Miner. Allen H. Rogers. Eng & Min Jl— 
Apr. 4, 08. 3300 w. 20c. 


Growth and Decay of the Mexican Plat- 
eau. Robert T. Hill. Eng & Min Jl—Apr. 
4, 08. 12 figs. 5000 w. 20c. Discusses the 
changes of temperature and the action of 
the wind which wear away and carry rock 
material of this Cordilleran region into the 
sea, gradually lowering the land mass. 

Empire Building in Western Mexico. Percy 
E. Barbour. Eng & Min JI— Apr. 4, 08. 3 
figs. 3200 W. 20e. Gives details of great 
areas of mineral lands from which millions 
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have been extracted by ancient miners, 
which will be opened by new railroads. 


Mining Costs and Accounts. 


Mine Accounts for the Superintendent. Al- 
Min & Sc Press—Apr. 4, 
08. 420 w. (including forms.) 20c. 


Transportation, Costs and Labor in Cen- 
tral Peru. J. C. Pickering. Eng & Min Jl— 
Mar. 21, 08. 3 figs. 2300 w. 20c. 

Variations in Mining Costs. John B. Hast- 


1 85 Min & Sc Press — Mar. 28, 08. 4300 w. 
20c. 


Ore Deposition. 


A Theory of Ore Deposition. H. V. Win- 
1 85 Min & Sc Pr— Mar. 21, 08. 2500 w. 
0c. 


A Theory of the Origin of Ore Deposits.— 
II. and III. J. E. Spurr. Min WId— Mar. 28, 
08. 1200 w. Apr. 4. 1100 w. Each, 20c. 


Ore Dressing. 


Crushing Ore. M. P. Boss. Min & Sc Press 
Mar. 14, 08. 10 figs. 5500 w. 20c. De- 
scribes the various types of crushing devices, 
wear, etc. 


The Present Status of the Art of Ore Dress- 
ing. W. G. Swart. Min Science—Mar. 28, 
08. 2800 w. Apr. 2. 1900 w. Each, 20c. 
Discusses the general problems of concen- 
tration and separation in the hydraulic, 
pneumatic, magnetic and static fields. From 
the Western Chemist and Metallurgist, 
March, 08. 


Phosphorus. 


Distribution of Phosphorus in the Pitts- 
burg Coal Seam. J. R. Campbell. Min & 
Min—Apr., 08. 1 fig. 2100 w. 40c. Com- 
parison of analyses of top, bottom, and 
other parts of the seam in different mines. 


_ Russia, Mining Conditions In. 


The Bogoslovsk Siberia Mining Estate. 
William H. Shockley. Bull Am Inst Min 
Engrs—Mar., 08. 8 figs. 11,000 w. $2.00. 
Paper read at the New York meeting of 
the A. I. M. E., Feb., 08. Gives an account 
of a large Russian mining estate where the 
conditions differ widely from those in the 
mining regions of the United States. 


Silver. 


Promontorio Silver Mine, Durango, Mex- 
ico. Francis C. Lincoln. Eng & Min Jl— 
Apr. 11, 08. 3 figs. 3600 w. 20c. 


Ventilation. 


Methods for the Quantitative Determina- 
tion of Dust and Soot in the Atmosphere. 
M. Hahn, Gesund. Ing.—Mar. 14, 08. 1 fig. 
5000 w. 40c. Describes new apparatus for 
determining amount of dust in the air in 
factories, mines, etc. 


Turbine Fans in Mine Ventilation. Dan- 
iel T. Pierce. Eng & Min Jl—Apr. 11, 08. 
2 figs. 1100 w. 20c. 


Zinc. 


Notes on Zinc. <A. Humboldt Sexton. 
Mech. Engr—Mar. 27, 08. 8 figs. 2200 w. 
40e. II. — Dressing, calcining and roasting 
or2s. 
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facturers. 
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10 Ash Ejectors. 168 Furnaces. 342 Pulleys. 

12 Barrows. 170 Fuses, 341 Pulverizers. 

14 Bearings. 174 Garbage Furnaces. 346 Pumps and Pumping Machin- 
16 Belting. 176 Gas Engines. ery. 

18 Blowers. 178 Gas Exhausters, 348 Punching Machines. 

19 Blue Print Machines. 180 Gas Producers. 350 Rails. 

20 Boiler Covering. 182 Gas Works Plant. 352 Rail Benders. 

22 Boilers and Furnaces. 184 Gates and Valves. 354 Railway and Contractors’ 
24 Boiler Tube Scrapers. 186 Gauge Glasses. Plant. 

26 Bolt and Nut Machinery. 188 Gauges. 356 Railway Rolling Stock. 

28 Bolts, Rivets, Nuts, Etc. 190 Gear Cutters. 308 Railway Signals. 

30 Boring Machinery. 192 Gearing. 359 Recording Instruments. 

32 Brakes. 194 Girders. 360 Refrigerating Machinery. 
33 Brick. 196 Glazing. 362 Rivets. 

34 Brick and Tile Machinery. 198 Gold Dredges. 364 Riveting Machines, 

36 Bridges. 200 Governors. 366 Road Rollers. 

38 Briquetting Machines. 2 Graders, 368 Road Machinery, 

39 Buckets. 204 Graphite. 370 Rock Drills. 

40 Buffers. 206 Hammers. 372 Roofing Supplies. 

42 Buoys. 208 Heating Apparatus. 374 Roller Bearings. 

44 Cableways. : 210 Hoisting Machinery. 876 Rope Tramways. 

45 Calculating Machines. 212 Hose. 378 Rope. Wire. 

46 Cars, Dump. 214 Hydrants. 380 Runways 

48 Castings, 216 Hydraulic Machinery. 382 Saws. 

50 Cement. 218 Hydraulie Presses. 384 Scariflers. 

52 Cement Block Machines. 220 Hydraulic Rams. 3886 Scrapers. 

54 Cement Making Plant. 222 Igniters. 388 Screens. 

56 Centrifugal Drying Machines. 224 Ice Machinery. 390 Searchlights. 

58 Chains and Cables. 226 India Rubber Goods, 392 Second Hand Tools, Machin- 
60 Chimneys. 228 Indicators, ery. 

62 Clutches. 230 Injectors. 394 Shovels and Spades, 

64 Coal Handling Plant. 232 Instruments, Surveying. 396 Skips. 

66 Cocks. 234 Insulating Materials, 400 Springs. 

68 Colliery Plant. 236 Iron Founders, 401 Steam Engines. 

70 Concrete Block Machines, 238 Iron. 402 Steam Hammers, 

72 Concrete Mixers, 240 Jacks. 404 Steam Pipes. 

74 Concrete. Relnforced. 242 Jointing Materials. 406 Steam Shovels. 

76 Condensers. 246 Laborers, 408 Steam Traps. 

78 Contractors’ Lights, Supplies, 218 Ladles. 410 Steam Turbines. 

80 Conveyors. 250 Lamps. 412 Steel for Reinforced Concrete. 
82 Couplings. 252 Lathes. 413 Steel, Structural. 

84 Cranes, Travellers. 251 Lighting Apparatus. 414 Stokers, Mechanical. 

86 Creosoting. 256 Lightning Conductors. 416 Stoneworking Machinery. 
88 Crucibles. 258 Lock Nuts, 418 Street Sweepers, Hand Ma- 
90 Crushing Machinery. 260 Locomotives, chines. 

92 Derricks. 262 Lubricants. 420 Superheaters. 

94 Dlsinfectors. 264 Lubricators. 422 Switchboards. 

96 Distilling Apparatus. 266 Machine Tools. 424 Switches and Crossing. 

98 Diving Apparatus. 208 Manganese Steel. 426 Tanks. 
100 Drawing Instruments. 270 Manhole Covers. 428 Telegraph Instruments. 
102 Dredges. 272 Mathematical Instruments. 420 Telegraph Wire and Cables. 
104 Drills. 274 Metaline, 432 Telephones. 
106 Drop Forgings. 276 Metallic Packing. 434 Testing Machines. 
108 Drying Apparatus. 278 Meters. 435 Ties. 
110 Dynamos. 280 Mineral Wool. 436 Time Registers, 
112 Electric Are Lamps. 282 Mining Machinery. 438 Tools, Pneumatic. 
114 Electric Bells, Signals. 284 Molding Machines. 440 Tube Wells. 
116 Electric Cables. 286 Nut-Making Machines. 442 Turbine Pumps. 
118 Electric Lighting Plant. 288 Oil Cans. 444 Turntables. 
120 Electric Motors. 200 Oil Extractors. 446 Valves. 
122 Electrie Tools. 292 Oil Filters. 448 Vault Lights. 
124 Elevators. 294 Ore Crushing Machinery, 4530 Ventilators. 
126 Emery Wheels. 296 Packing. 452 Vises. 
128 Engine and Boller Fittings. 928 Paints, Wood Preserving. 454 Voltmeters. 
130 Engines, Gas, Oil and Steam. 300 Paints, Steel Preserving. 456 Wagons. 
132 Engines, Locomotive. 302 Paints, Teredo Proof. 458 Water Meters. 
134 Engines, Marine. 301 Paving Blocks. 460 Waterproofing Materials. 
136 Engines, Portable. 306 Perforated Metals. 462 Water Purifying Apparatus. 
138 Engines. Pumping. 308 Picks, Shovels. 461 Water Wheels. 
140 Excavators. 310 Piles and Pile Drivers. 466 Weighing Machines. 
142 Exhausters. 312 Pile Shoes. 468 Welding. 
144 Expanded Metal. 314 Pipe Bending Machines. 470 Wheelbarrows, 
145 Exploders. 316 Pipe, Sewer. 472 Whitewashing and Painting 
146 Explosives. 318 Pipe, Water. Machines, 
148 Fans and Blowers. 820 Pipe Tapping Machines. 474 Winches. 
150 Feed Check Valves. 322 Pistons. 476 Windlasses 
152 Feed Water Heaters. 324 Planing Machines. 478 Windmills. 
154 Feed Water Regulators. 326 Plates. 480 Windows. 
156 Fence and Railing. 328 Pneumatic Tools, es ee 
158 Files. 330 Portable Engines. 482 Wire Rope. 
160 Filtering Apparatus. 332 Portable Railways. 484 Woodworking Machinery. 
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REFUSE DESTRUCTION. 


Waste Disposal. 


City Wastes Disposal and Street Clean- 
ing. Paul Hansen. Surv—Mar. 27, 08. 4800 
w. 40c. 


ROADS. 
Cost Data. 


Cost of Operating the Brooklyn Asphalt 
Repair Plant and of Laying the Pavement. 
Eng Rec—Apr. 11, 08. 1400 w. 20c. 


Cost of Repairs of Asphalt, Brick and 
Stone Pavements in Erie, Pa. Mun Engr— 
Apr., 08. 3900 w. 40c. 


Foundations for Brick Pavements. 


Comparative Strength of Brick and Con- 
crete Foundations for Brick Pavements. 
Mun Engr—Apr., 08. 2200 w. 40c. Gives 
results of tests of brick beams by Prof. I. O. 
Baker, of Illinois University, which show 
conclusively that a brick foundation is more 
than equal to a concrete foundation. 


Road Construction. 


Some Points in Road Construction. E. B. 
B. Newton. Surv—Mar. 13, 08. 2400 w. 
Mar. 20, 08. 2900 w. Each, 40c. Paper 
read on March 2nd before the Municipal 
and Allied Foremen’s Institute. 


Road Requirements. 


Present-Day Road Requirements in Town 
and Country. A. Brown. Eng Rec—Mar. 
21, 08. 5500 w. 20c. A paper read before 
the Royal Sanitary Institute by the City 
Engineer of Nottingham, Eng. 


Tar and Oil on Roads. 


Method and Cost of Road Treatment with 
Tar and Oil in Rhode Island. Arthur W. 
Blanchard. Eng Contr—Mar. 25, 08. 3200 
W. 20. na 


SEWERAGE AND SANITATION. 


Buildings, Drainage of. 
Roughing-In Plumbing in Buildings. John 
K. Allen. Dom Engg—Mar. 14, 08. 3 figs. 
1400 w. Apr. 11. 2 figs. 1700 w. Each, 
20c. XV.—Connections to house drains. 
XVI.—Connections from stacks to end of 
drains. 


The Sanitary Sewerage 
Thomas S. Ainge. Dom Engg—Mar. 
08. 3 figs. 1400 w. 20c. 
(Cont.) leaching cesspools. 


Sizes of Soil Pipes for Dwellings. Thomas 
S. Ainge. Dom Engg—Apr. 11, 08. 2800 
w. 20c. Read before the American Society 
of Inspectors of Plumbing and Sanitary En- 
gineers, Chicago, Feb. 10-12, 08. 


Bubonic Plague, Prevention of. 

The Sanitary Campaign in California. 
Eng Rec—Apr. 11, 08. 4300 w. 20c. De- 
scribes work carried out under the direction 
of the United States Public Health and Ma- 
rine-Hospital Service, in an endeavor to pre- 


of Buildings. 
28, 
Chap. IX. 


vent the reappearance of the bubonic plague 
during the coming summer. 


Disinfectants, Efficiency of. 


Disinfection by Means of Formaldehyde 
Vapor. H. Bischoff. Jl £ Gasbel—Mar. 21, 
08. 7000 w. 60c. Discusses the efficiency 
of this form of disinfection and gives „- 
sults of many tests made to determine its 
effect on bacteria living in parts of room 
where penetration of the vapor is difficult. 


The Efficiency and Use of Autan as a Dis- 
infectant. A. Eichengrtin. Jl f Gasbel— 
Mar 21, 08. 3 figs. 3400 w. 60c. 


Lead Pipe, Corrosion of. 


Action of Lime and Cement on Lead 
Pipes. Gustave J. Johnson. Met Wkr—Apr. 
11, 08. 1600 w. 20c. Paper read before 
the American Society of Inspectors of 
Plumbing and Sanitary Engineers at ita 
meeting in Chicago. 


Sewage Purification and Disposal. 


Sewage Disposal in Pittsfield (Mass.). 
Mun Jl & Engr—Apr. 8, 08. 1800 w. 20c. 


Sewage Disposal Plant for a Large Hotel 
at Bedford, Pa. T. Chalkley Hatton. Eng 
Rec—Mar. 28, 08. 1 fig. 1600 w. 20c. 


The New Sewage Purification Works for 
Berlin-Wilmersdorf, Germany. Wm. Paul 
Gerhard. Eng News—Mar. 19, 08. 6 figs. 
2800 w. 20c. 


Sewers, Ventilation of. 


Sewer Ventilation and the Interception 
Trap. Surveyor—Mar. 20, 08. 8000 w. 
40c. A discussion of the subject at the 
Royal Sanitary Institute meeting at Black- 
pool, Eng. 


Sewerage System, Construction of. 


Some Construction Methods on Metropoli- 
tan Work. Howard 8. Knowlton. Eng 
Rec—Apr. 4, 08. 7 figs. 1800 w. 40c. De- 

, Scribes some of the methods adopted in the 
construction of the extensive sewerage sys- 
tem in the Boston Metropolitan District. 


Filtration. 


Continuous Filtration of Bath Water; A 
Description of its Working. Robert J. An- 
gel. Surv—Mar. 13, 08. 2 figs. 3500 w. 
40c. Paper read before the Association of 
Municipal and County Engineers. 


Harrisburg, Pa., Filtration Plant. Mun Jl 
& Engr—Mar. 25, 08. 1 fig. 1400 w. 20c. 
Novelties in Filtration and Their Theory. 
Ad. Kemna. Eng News—Mar. 26, 08. 4400 
w. 20c. Discusses special features of sand 
filtration in France. 


Operating Results at the Harrisburg, Pa., 
Mechanical Filters. Eng Rec—Mar. 14, 08. 
2100 W. 20c. 

Purification of Water Supply at Law- 
rence, Mass. .J. Rodney Ball. Mun Engr— 
Apr. 08. 3 figs. 3000 w. 40c. 

The Removal of Suspended Matters from 
Water and Sewage. Eng News—Mar. 26, 
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REST FROM YOUR WORK 


Have a Summer Home in Litchfield County, Conn. 


OW IS THE TIME to buy desirable land in Bethlehem, Litchfield County, Ct., that will be worth 
double present values ina few years. This is the most beautiful and restful district near New 


York, not crowded with cottages, summer visitors or automobiles,—but with miles of good roads. 

¶ Columbia University Summer Engineering School; Taft's School for Boys, Watertown; The Gunnery 
School for Boys, Washington, and beautiful old Litchfield, with Bantam Lake, the largest lake in the 
State, and Shepaug River, for boating and fishing, ali within 15 to 45 minutes’ drive from Bethlehem. 
Write for particulars, list of boarding houses, etc. 


EDWIN H. FROST, R. F. D., Bethlehem, Conn. 


TO BOOK BUYERS , 


E have just issued a new IIz-page catalogue of re- 
cently published Scientific and Mechanical Books, 
which we will mail free to any address on application. 


MUNN & COMPANY 


Publishers of SCIENTIFIC AMERICAN 
353 BROADWAY NEW YORK 


HERE IS AN OPPORTUNITY 


to obtain the INDUSTRIAL MAGAZINE for one year, which will contain 
some specially written articles by prominent engineers of wide experience. 


Some of the principal authors and their subjects are: 


Lindon W. Bates (several articles): Panama Canal 

J. W. King: Industrial Railways and Their Uses for Manufacturing Plants 
R. H. Beaumont: Power Station Coal and Ash Conveying Problems 

H. J. Cole: Reinforced Concrete and Pneumatic Foundations 

F. W. Hackstaff : Transmission of Power by Rope 


The above articles consist of about 97,500 words and 35 new photographs. 
THE INDUSTRIAL MAGAZINE is well edited and printed on fine 
stock, and is worth four times its subscription price. 


Send us your order with Two Dollars ($2.00) for a year’s subscription. 
A Three Months’ Trial Subscription, 50. 


THE INDUSTRIAL MAGAZINE 
1825 Park Row Building, New York. 


Tt. Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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08. 3200 w. 20c. Calls attention to the 
need for the service of experts in order that 
there may be determined carefully, in ad- 
vance ot adopting any method of water or 
sewage treatment, how the work of remov- 
ing and getting well rid of suspended mat- 
ters in water and in sewage may best be 
divided between the several agencies avail- 
able for that purpose. 


A Report of Water and Sewage Purifica- 
tion Plants in Ohio. Eng News—Apr. 9, 
08. 3800 w. 20c. 


Filtration Plant, Construction of. 


Construction Methods at the Water Puri- 
fication Plant at Toledo, Ohio. H. McKech- 
nie. Eng Rec—Apr. 4, 08. 7 figs. 2000 w. 
40. 


Ground Water, Use of. 


A Notable Ground-Water Development at 
Pueblo, Colo. Eng Rec- Apr. 4, 08. 8 figs. 
5000 w. 40c. Describes the methods used 
in making the large concrete pipes required, 
etc. 


Underground Water—The Right of Use 
in the Light of Recent English Enactments. 
Alfred B. E. Blackburn. Water—Mar., 08. 
5500 w. 40c. Paper read before the Asso- 
ciation of Water Engineers, London, winter 
meeting, 1907. 


Ozone for Water Sterilization. 


Electrical Sterilization of Water. Elec 
Engg—Mar. 12, 08. 1 fig. 1000 w. 40c. 
Describes an apparatus for installation in 
private houses for treating the drinking 
water instead of filters, and consisting of a 
small transformer and ozonizer. 


Pollution of Water Supplies, Laws Regarding. 


New York Laws Relating to the Pollution 
of Streams—A. H. Seymour. Mun Engg— 
Apr., 08. 2300 w. 40c. From a report of 
the Seventh Annual Conference of Sanitary 
Officers of New York. 
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The Pollution of Waters at Common Law 
and Under Statutes. Charles L. Choate, Jr. 
JI Asso Engg Soc—Feb., 08. 6000 w. 650c. 
Paper read before the Sanitary Section of 
the Boston Society of Civil Engineers, Dec. 
4, 07. 


Salt Lake City Water Supply. 
The Water-Supply System of Salt Lake 


City, Utah. Eng Rec—Mar. 21, 08. 7 figs. 
4400 w. 20c. 
MISCELLANEOUS. 
Abattoirs. 


The New Abattoirs at Chaux-de Fonds. 
E. Tissot. Tech Sanit—Mar., 08. 8 figs. 
12,000 w. 80c. Describes this recent con- 
struction, preceding the same by general 
considerations relating to Swiss abattoir 
practice. 


Municipal Accounts. 

Municipal Account Keeping. Mun Jl & 
Engr—Apr. 1, 08. 2600 w. 20c. Discusses 
the value of systematic accounting in Mu- 
nicipal departments—bookkeeping, cost cal- 
culation, etc., and gives examples from act- 
ual practice. 


Municipal Improvements. 
Municipal Improvements in Mexico. W. 
D. Hornaday. Mun Engg—Apr., 08. 1300 
W. 40c. 
Public Works and Service of Springfield, 
Mass. Mun JI & Engr— Apr. 8, 08. 1500 
W. 20c. 


Public Market. 


The Rochester (N. Y.) Public Market. 
Mun Jl & Engr—Apr. 1, 08. 3 figs. 3000 
W. 20e. 


Testing Laboratory. 


The Testing Laboratory of the City En- 
gineer of Rochester, N. Y. Mun Engg— 
Apr., 08. 3 figs. 900 w. 40. 


RAILROAD ENGINEERING 


CONSTRUCTION. 
France-Switzerland. 
The Chamounix-Martigny Railway. Engr 
(Lond.) — Mar. 27, 08. 5 figs. 1900 w. 40c. 


Grade Reduction. 

Time as an Element in Considering Grade 
Reduction. A. K. Shurtleff. Ry Age—Mar. 
20, 08. 2400 w. 20c. Abstract of a report 
presented at the ninth annual meeting of 
the American Railway Engineering and 
Maintenance-of-Way Association, Chicago, 
Mar. 17-19, 08. 


Union Pacific. 

Some Recent Improvements on the Union 
Pacific Railroad. Eng Rec—Apr. 4, 08. 8 
figs. 3600 w. 40c. Describes a large tem- 
porary trestle, concrete flat top highway 
crossings and arches used in the building of 
the Lane Cut-off just west of Omaha, Neb. 


MANAGEMENT AND OPERATION. 


Depreciation. 

Notes on the Application of a Deprecia- 
tion Charge in Railway Accounting. Fred- 
eric A. Delano. Ry Age—Mar. 27, 08. 3100 
W. 20c. 


Forestry Work. 


Review of Foresty Experiments by Ameri- 
can Railways. R. C. Bryant and E. A. Sterl- 
ing. Ry Age—Mar. 20, 08. 4900 w. 20c. 
Includes account of work done by P. R. R. 


POWER AND EQUIPMENT. 


Bridge Warning Signal. 


A Special Signal to Indicate Fire or Wash- 
outs at Railway Trestles. Eng News—aApr. 
9, 08. 2 figs. 600 w. 20c. 


MAY, 1908. 


THE ENGINEERING DIGEST 591 


There is a reason why 


MINES AND MINERALS 


has a larger paid circulation among 


Mine Owners and Mine Officials 


than any other mining journal 


The reason is 


Because it publishes more practical mining articles, 
better edited and better illustrated, than any other 


It is devoted exclusively to practical Mining and Metallurgy 


Subscription Price, $2.00 per year Sample copy on request 
MINES AND MINERALS 
DENVER, COLO. SCRANTON, PA. 


YOUR OPPORTUNITY 


may be among the thousands of high grade positions now open at our 12 offices. 
Don’t miss your opportunity. Thousands of men who have secured positions 
through Hapgoods know that it pays to insure against loss of opportunity. Why 
don’t you get in line for advancement. 


IF YOU KNEW 


that a letter of inquiry would bring you information worth hundreds of dollars, 
would you hesitate to ask for particulars ? Our booklet tells how we find right places 
for right men. It will tell you how to secure a position paying a larger salary than 
your present one. Among the positions for which we need men are the following : 
Advertising Manager, $2,500; Sales Manager, $4,000; General Manager, $5,000; 
Ad. Writer, $1,300; Auditor, $3,500; Engineer, $2,000. Sample copy of 
OPPORTUNITIES, our monthly publication, mailed free, if you write to-day 
stating age and experience. 


HAPGOODS 


The National Organization of Brain Brokers 
305 BROADWAY NEW YORK 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Brake (Vacuum). 


Trials of the Vacuum Brake (Hardy Sys- 
tem) on the Ariberg Lines. A. Hardy. Bull 
Int Ry Cong—Mar. 08. 4 figs. 1700 w. 80c. 


Car Wheels, Flat Spots on. 


Allowable Length of Flat Spots on Car 
and Locomotive Wheels. Ry Mast Mech— 
Apr., 08. 1 fig. 900 w. 20c. Gives a theo- 
retical analysis by E. L. Hancock, of Pur- 
due University, read before Indiana En- 
gineering Society, Jan. 17, 08. 


Crossing Bells. 


Large Installation of Crossing Bells, C. 
C. C. & St. L. Ry. Ry & Eng Rev—Mar. 14, 
08. 6 figs. 3300 w. 20c. Describes an ex- 
tensive and completely worked-out highway 
crossing bell installation recently made at 
Elmwood, Carthage and Edgmont, Ohio, and 
embodying new features in this branch of 
signal service. 


Derrick Cars. 


Derrick Cars for Chicago, Milwaukee & 
St. Paul Ry. Ry Age—Mar. 13, 08. 5 figs. 
1300 w. 20c. Describes the construction 
of a heavy steel derrick car and a number 
of wooden derrick cars of more than ordi- 
nary capacity. 


Dynamometer Car. 


Dynamometer Car for the Northeastern 
Railway of England. Ry Age—Mar. 13, 08. 
6 figs. 1200 w. 20c. 


Freight Houses. 
Concrete Storehouse and Oilhouse, Battle 
Creek, Mich. Ry Age—Mar. 20, 08. 7 
figs. 1100 w. 20c. 


The New Reinforced-Concrete Freight 
Depot of the Wisconsin Central Railway at 
Minneapolis. S. G. Harwood. Eng Rec— 
Mar. 28, 08. 3 figs. 1600 w. 20c. 


Locomotives. 
A Novel System for Delivering Engine 
Sand. Ry Mast Mech—Apr., 08. 3 figs. 
700 W. 20e. 


Combustion and Heat Balance in Locomo- 
tives.—I. Lawford H. Fry. Engg—aApr. 
3, 08. 14 figs. 6500 w. 40c. Paper read 
before the Institution of Mechanical Engi- 
neers, Mar. 27, 08. Gives results based on 
experiments made with the Pennsylvania 
Railroad Testing Plant. 


Combustion Processes in English Locomo- 
tive Fire-Boxes. Dr. F. J. Brislee. Engg— 
Apr. 3, 08. 6 figs. 9000 w. 40c. Paper 
read before the Institution of Mechanical 
Engineers, Mar. 27, 08. 


Freight Tank Engine of the Prussian 
State Railroad with Schmidt Smoke Tube 
Separator. RR Gaz—Apr. 10, 08. 5 figs. 
1600 W. 20c. 


Handling of High-Pressure Power. Ry & 
Eng Rev—Apr. 4, 08. 1600 w. 200. Ex- 
tracts from a paper by John A. Talty, before 
the Central Railway Club, Buffalo, N. Y., 
Mar. 13, 08. 


Heavy Pacific Type Locomotive, N. Y. C. 
& H. R. R. R. Ry & Eng Rev—Apr. 4, 08. 
5 figs. 1300 w. 20c. 


Locomotive Fuel Economy. Am Engr & 
R R Jl—Apr., 08. 32 figs. 30,000 w. 
40c. An extended article treating of the 
importance of the locomotive fuel question, 
mining and utilization of fuel, government 
fuel investigation, grade of fuel to use in 
locomotives, locomotive fuel tests, inspec- 
tion at the mines, distribution, coaling sta- 
tions and cost of handling, organization of 
fuel department, firing, stokers, briquetting, 
etc. 


Locomotive Journals and Bearings.—II. 
Ry Engr—Mar., 08. 5 figs. 2600 w. 40c. 
Gives details of driving axle boxes used by 
two English railways. 

New Rolling Stock of the Italian State 
Railways. P. Raulin. Génie Civil—Mar. 
21,08. 18 figs. 6500 w. 60c. Describes 
new compound express locomotive for moun- 
tain service. 

Ten-Wheel Locomotive for the Boston & 
Albany. Ry Age—Apr. 10, 08. 3 figs. 
6500 w. 20c. Describes 4-6-0 locomotive 
weighing 208,000 lbs. and equipped with 
Walschaert valve gears. 

Ten-Wheel Passenger Locomotive, St. 
Louis & San Francisco R. R. Ry Mast 
Mech—Apr., 08. 8 figs. 1700 w. 20c. 


Repair Shop Devices. 


Some Jigs and Devices Used in Canadian 
Railway Shops. John T. Summer. Can 


Machy—- Apr., 08. 19 figs. 2300 w. 20c. 


Describes jigs for valve-stem packing, patch 
bolts and methods of removing piston rods 
and studs, cutting flue sheets, turning crank 
pins, making air-pump rings, machining 
axle boxes, boring driving-box brasses, etc. 


Signaling. 


A Method of Uniform Signaling. Ry & 
Eng Rev—Mar. 21, 08. 2 figs. 3000 w. 
20c. From a report of the committee on 
signal and interlocking to the convention of 
the American Railway Engineering and 
Maintenance of Way eet Chicago, 
Mar. 17, 08. 


Steel Oars. 


Steel Car Construction and Maintenance. 
G. E. Carson. Ir Tr Rev—Mar. 19, 08. 
2700 W. 20c. Paper presented before the 
Railway Club of Pittsburg at its regular 
monthly meeting, Feb. 28, 08. 

Steel Passenger Equipment. Charles E. 
Barba and Marvin Singer. Am Engr & RR 
Ji—Apr., 08. 5000 w. 40c. # £III.—The 
underframe: the center sills as a column; 
transverse supports; floor girders. 


Terminals, Washington, D. O. 


Union Terminal at Washington, D. C.— 
Locomotive Terminal. Ry Age —- Mar. 20, 
08. 5 figs. 2800 W. 20c. 

Union Terminal at Washington, D. C.— 
Coach Terminal. Ry Age — Mar. 27, 08. 5 
figs. 1100 W. 20c. 
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poe: YOU KNOW how completely, con- 
cisely and practically THE RAILWAY AGE 
covers all steam railway topics of interest? 


Most railway men know, because more of them read THE RAILWAY AGE than 
any other journal, and it has subscribers wherevez there are railways. 

If you would like to know, ask for sample copies, which will gladly be sent on 
your request. 

Then you will find these to be the facts: 

THE RAILWAY AGE is the authority on every question pertaining to the construc- 
tion, maintenance, operation, traffic, accounting and administration of steam railways. 

THE RAILWAY AGE is an invaluable reference to every development and every 
improvement in every branch of railway service. 

Published every Friday in the year and seven times daily during the annual 
mechanical conventions—fifty-nine issues, $4.00. 

Ask for the samples now—while you think of it. 


150 Nassau St., New York 2 160 Harrison Street 
1529 Williamson Bldg. THE 
Cleveland, O. CHICAGO 


A Serial Sequel to 


Gilletle s Cost Data 


Those of the 10,000 purchasers of Gillette's Hand Book of Cost Data 
who have not already subscribed for Engzneering-Contracting’’ will do well to 
send for a sample copy, for the articles on METHODS AND COSTS in 

Engineering Contracting really form a serial sequel to Gillette’s “Cost Data.“ 
Those who have not already purchased Gillette's Cost Data (600 pages of 
costs for $4) will also do well to send for sample copies of “‘ Engineering- 
Contracting, for they will learn what Gillette's Cost Data is like. Mr. Gillette 
has recently completed his appraisal of all the railways in the State of Washington 
property worth a quarter of a billion dollars —and now, as managing editor of 
Engineering- Contracting,’ he is writing a series of articles covering the cost of 
every item of railway construction. Mr. Daniel J. Hauer, as editor of the Earth 
and Rock Section of “ Engineering-Contracting,” is giving new and valuable 
matter on economic methods of excavation and itemized costs. The paper can 
best be judged by sample copies, which we will gladly send. Since Engineering 
World” was purchased and absorbed by “‘ Engineering-Contracting,” the subscrip- 
tion rate has been $2 a year (52 issues), but for the next few weeks a year’s 
subscription may be had for $1; Canadian subscription, $2. Send for sample copies. 


ENGINEERING-CON1 RACTING| 
353 Dearborn Street, Chicago, Ill. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Track. 


Seasoning and Treating Hemlock and 
Tamarack Ties. Ry & Eng Rev—Mar. 14, 
08. 4 figs. 5000 w. 20e. Describes ex- 
periments and investigations carried out at 
the tie- treating plant of the C. & N. W. Ry., 
at Escanaba. Mich., in co-operation with the 
Forest Service. 


The Future Policy of Railways with Ref- 
erence to Tie Supply. Eng News—Mar. 26, 
08. 5000 W. 20c. From the report of the 
Committee on Ties, presented at the annual 
meeting of the American Railway Engineer- 
ing and Maintenance of Way Association at 
Chicago, Mar. 17-19, 08. 


The Hicks Mechanical Rail Layer. Ry & 
Eng Rev—Mar. 14, 08. 7 figs. 1200 w. 
20c. Describes a new layer which consists 
of two carriers, one for each side of the 
track, suspended from booms guyed to a 
bent erected at the front end of the over- 
hang of the pioneer car. 


The Strength and Endurance of Steel 
Rails. J. E. Howard. R R Gaz—Mar. 27, 
08. 21 figs. 4000 w. 20c. 


Track. Ry Age — Mar. 20, 08. 1400 w. 
20e. Abstract of a report presented at the 
ninth annual meeting of the American Rail- 
way Engineering and Maintenance of Way 
Association, Chicago, Mar. 17, 18 and 19, 08. 


Train Resistance. 


Train Resistance and the Economies of 
Railway Location. F. W. Green. Eng 
News — Mar. 26, 08. 800 W. 20c. From 
Bulletin No. 97 (Mar., 08) of the American 
Railway Engineering and Maintenance of 
Way Association. Describes a method 
thought to give results superior to those ob- 
tained by using formulas. 


Water Supply for Locomotives. 


Indian Creek Water Supply System. J. 
W. Ledoux. Eng News—Apr. 9, 08. 3300 
w. 20c. Describes an elaborate and com- 
prehensive system of waterworks put in 
operation for the Pennsylvania Railroad 
along its lines between Philadelphia and 
Pittsburg, for the purpose of impounding 
supplies of water suited to use in locomo- 
tive boilers. 


Quality of Water, with Methods of Treat- 
ment and Results Obtained Therefrom. Ry 
& Eng Rev—Mar. 21, 08. 3 figs. 3900 w. 
20c. Conclusions and recommended princi- 
ples of practice reported by committee of the 
American Railway Engineering and Main- 
tenance of Way Association. 


Water Tanks on U. S. Railways. E: 


Giese. Z V D I— Feb. 22, 08. 17 figs. 
4000 w. 60e. 


Yards. 


Hump Yards and Terminals. Ry & Eng 
Rev—Mar. 21, 08. 24 figs. 7000 w. 20c. 
From a committee report to the American 
Railway Engineering and Maintenance of 
Way Association, Chicago, Mar. 18, 08. 
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Railway Yards, Warehouses and Freight- 
Handling Machinery. Eng News—Mar. 26, 
08. 11 figs. 7000 W. 20c. Abstract of 
the report of the Committee on Yards and 
Terminals, presented at the annual meeting 
of the American Railway Engineering and 
Maintenance of Way Association, at Chicago, 
Mar. 17-19, 08. 


STREET AND ELECTRIC RAILWAYS. 


Berlin Elevated Railway. 


Tests on Elevated Railroad in Berlin. Org 
f d Fortsch Eisenbahn—Mar 20, 08. 1 
fig. 2600 w. Gives an account of recent 
tests made on a section of elevated road re- 
cently erected in Berlin, in which both tracks 
are supported by a single row of steel 
columns. 


Brake. 


The’ Mechanical and Electrical Principles 
„of the Westinghouse Magnetic Friction 
Brake or Clutch as Applied to Their Series 
Traction Motors. Elec Engr—Mar. 13, 08. 
2 figs. 800 W. 40c. 


Car Barns. 


Construction of Car Barns. Ins Engg— 
Apr., 08. 3000 w. 40c. Gives new rules 
and requirements of the National Board of 
Fire Underwriters for the construction and 
protection of standard railway car storage 
and operating houses. 


Car Building and Maintenance. 


Car Building Work of the Los Angeles & 
Redondo Railway. W. F. Goble. Elec Ry 
Rev—Apr. 11, 08. 5 figs. 1200 W. 20c. 


Maintenance of Rolling Stock by the In- 
diana Union Traction Co. St Ry Ji—Apr. 4, 
08. 12 figs. 3600 w. 20c. 


Maintaining Car Equipment on the Chi- 
cago City Railway. St Ry Jl—Apr. 11, 08. 
15 figs. 3600 w. 20c. 


The Car Defect Record System of the Bos- 
ton Elevated Railway Co. St Ry Jl—Apr. 
4,08. 9 figs. 3600 w. 20c. 


Car Cleaning and Inspection. 


Car Cleaning and Inspection — Chicago 
City Railway. Elec Ry Rev— Apr. 4, 08. 
16 figs. 5000 w. 20e. 


The Car Equipment Department of the 
Interborough Rapid Transit Co.—Methods 
of Car Inspection, Lubrication Practice, Car 
Cleaning and Labor Payment. St Ry Jl— 
Apr. 4, 08. 15 figs. 11,000 w. 20c. 


Electrically Equipped Roads. 


Electrical Equipment of the Hoboken Ter- 
minal of the Lackawanna Railroad. Elec 
Wid—Apr. 4, 08. 14 figs. 2000 w. 20c 


The Boise (Idaho) & Interurban Railway. 
ary Rev—Mar. 14, 08. 6 figs. 1300 
W. 0c. 


The Chicago & Southern Traction Co. D. 
C. Hinstroff. Elec Ry Rev—Mar. 21, 08. 
5 figs. 2100 w. 20c. 


The Hanover & York (Pa.) Single-Phase 
Railway. Elec Ry Rev—Mar. 7, 08. 9 
figs. 1300 w. 20c. 


MAY, 1908, 


THE ENGINEERING DIGEST 595 


Patent Attorneys 


FRED W. BARNACLO, 
150 Nassau St., NEW YORK, N. T. 


Patent Counselor. 
CAREFUL ATTENTION TO APPLICATION PRE - 
PARING. 


EDWARD S. BEACH. 
Attorney and Counselor-at-Law. 
SPECIALIST IN PATENT, TRADB-MARK AND COR- 
PORATION CASES. 


60 Wall Street, NEW YORK. 


C. L. PARKER 
Late Examiner, U. S. Patent Office. 
ATTORNEY-AT-LAW and SOLICITOR OF PATENTS. 
Patents secured. Reports rendered as to patentability, 
validity and infringement. Patent suits conducted. 
Handbook for inventors sent upon request. 
24 Dietz Bldg., WASHINGTON, D. C. 


PATENTS 


Trade-Marks, Labels and Copyrights. Send for my free 
book, How to Get Them.“ If you will send me a reugh 
pencil drawing and description of your invention, I will 
give you my free opinion as to its patentability. If i 
say it is patentable, it is, and you should have it pat- 
ented at once and turn it into money. If it is net patent- 
able, I will tell you so. Best service in every department. 
Why not have it? It costs no more and usually lees in 
the end. Do not make the mistake of applying for a 
patent until you have sent for my free k. Advice 


JOSHUA R. H. POTT 


LAWYER, 
806 Ninth St., Washington, D. C. 
80 Dearborn St., Chicago. 
920 Chestnut 8t., Philadelphia 


THOMAS DREW STETSON 
108 Fulton Street, New York 
Engineer and Patent Attorney, American and Fereign. Established 1855 


Liberal Commissions are paid 
to Agents who will get New 
Subscriptions for 


The Engineering Digest 
Address Subscription Depart- 
ment for particulars. 


15 Cents for a Life 


Your ties will have four or five times 
the life of ordinary ties if treated with 


Teredo Proof 
Paint 


Think what that means. The cost of 
removing rotten ties alone, not con- 
sidering the cost of new ties, is enor- 
mous. Ties treated with Teredo- 
Proof Paint are in a perfect state of 
preservation after being in service 
more than nine years in the South, 
where the life of a white oak tie is 
seldom more than eight years. 


Wood is wood the whole world over, 
and will be destroyed by parasites, 
animal or vegetable, if proper precau- 
tion is not taken. Teredo-Proof 
Paint is a virulent poison to the 
lower forms of life, and is applied 
hot to the wood, so that it sinks 
deeply into the tie. It is in no way 
affected by the elements or the chem- 
ical action of salt water when sub- 
merged in it. If you want a preser- 
vative for tank towers, telegraph 
poles, ties, wharf and dock timbers, 
or any structure exposed to the 
elements, write for our latest catalog. 
It is interesting and gives positive 
proof of the efficiency of Teredo- 
Proof Paint. 


Send for it 


Teredo-Proof Paint Co. 


18 Battery Place 
New York City 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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The Munster-Schlucht Pass Mountain 
Railway. Ry & Eng Rev—Apr. 11, 08. 5 
figs. 700 w. 20c. Describes an electric 
mountain railway recently put in operation 
on the German-French frontier, which is a 
combined adhesion and rack railway. 


The Northern Electric Street Railway Co. 
of Scranton, Pa. St Ry Ji—Mar. 21, 08. 
17 figs. 3400 w. 20c. 


The Roma Civita Castellana Electric Rail- 
way. Tram & Ry Wld—Mar. 5, 08. 19 
figs. 3400 w. 40e. Describes the first 
single-phase line built in Italy. 


Electrification of Steam Roads. 


Electrical Traction on American Roads. 
Indus Elec—Mar. 10, 08. 2 figs. 6000 w. 
40c. Reviews recent practice in the substi- 
tution of electrical for steam traction on 
American railroads, giving particular atten- 
tion to the New York, New Haven & Hart- 
ford, Baltimore & Ohio and New York Cen- 
tral installations. 


Possibilities of Electric Railways. W. P. 
-Deppe. Elec Ry Rev—Mar. 28, 08. 1500 
W. 20c. 


Railway Electrification. H. L. Kirker. 
Ry & Mar WId— Apr., 08. 1 fig. 6000 w. 
20c. Abstract of extended paper recently 


read before the Canadian Railway Club. 

The Value of Electrification as a Steam- 
Railroad Improvement. Clarence P. Fow- 
ler. Elec WId— Mar. 21, 08. 5200 w. 
20c. 


Motor and Trailer Trucks. 


Electric Motor and Trailer Trucks. A. C. 
Vauclain. St Ry Jl—Apr. 4, 08. 9 figs. 
3800 w. 20c. Abstract of paper presented 
at meeting of Central Electric Railway As- 
sociation, Mar. 26, 08. 


Maltiple-Car Operation. 
Multiple-Car Operation in St. Joseph, Mo. 
Elec Ry Rev—Mar. 28, 08. 6 figs. 1000 
W. 20c. 


Overhead-Line Maintenance. 


Maintenance of Overhead Line on the 
Western Ohio Railway. St Ry JI— Apr. 4, 
08. 1200 w. 20c. 


Power Station. 

Power-Station Improvements, Original De- 
vices and Ideas in the Western Pennsylvania 
Station at Connellsville, Pa. St Ry Ji— 
Apr. 4.08. 13 figs. 3200 w. 20c. 
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Service, Predetermination of Train. 


Railway Calculations. Malcolm Mac- 
Laren. Elec Jl—Apr., 08. 3 figs. 1300 
w. 20c. Gives illustrations, taken from 
tests made on the New York, New Haven & 
Hartford Railway, showing the close agree- 
ment which exists between theory and prac- 
tice, in the predetermination of service. 


Shop Practice. 


Changes in Shop Practice by the New 
York & Queens County Railway Co. Due to 
the Adoption of All-Steel Cars. St Ry Jl— 
Apr. 4, 08. 12 figs. 3700 w. 20c. 


Signals, Hudson Tunnels. 


Signals and Automatic Train Stops in the 
Hudson Tunnels. Ry & Eng Rev—Mar. 14, 
08. 900 w. 20e. 


Steam Heat from Electric Locomotives. 


Steam Heat from Electric Locomotives. 
C. M. Ripley. Ir Age—Mar. 19, 08. 8 
figs. 1400 w. 20. 


Storage-Battery Cars. 


Interurban Storage-Battery Cars in Ger- 
many. <A. de Courcy. West Elecn—Mar. 
28, 08. 2 figs. 1100 w. 20c. Describes 
one of the new accumulator cars which are 
used on the Mayence Lines. 


Subway, London. 


The Aldwych-Embankment L. C. C. Tram- 
way Subway. Elec Engg—Mar. 5, 08. 8 
figs. 1400 w. 40c. 


Track. 


Reconstruction of the Memphis Street 
Railway System. St Ry Jl—Apr. 4, 08. 18 
figs. 1500 w. 20c. 


The Proper Construction and Maintenance 
of Tracks in Electric Railway Service. H. 
L. Weber. St Ry Jl—Apr. 4, 08. 5 figs. 
2800 w. 20c. 


Trolley Wheels, etc., Standardization of. 


Standardization of Trolley Wheels, Harps 
and Poles. Adam Cole. St Ry Jl—Apr. 4, 
08. 800 w. 20c. 


Underground Terminal. 


Underground Bridge Terminal in New 
York for Brooklyn Surface and L“ Lines. 
St Ry Ji—Apr. 11, 08. 8 figs. 2100 w. 
20e. Describes the extensive new under- 
ground terminal at the Delancey Street end 
of the Williamsburg Bridge. 
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THE WORK OF THE FOREST SERVICE. 


By GIFFORD PINCHOT * 


SLIGHTLY CONDENSED FROM “AMERICAN INDUSTRIES" 


The work of the Forest Service lies along 
two distinct lines. One line is administrative, 
the other educational. The purpose of the 
first is to manage the 165,000,000 acres of 
land included in National Forests so as to 
make them as useful as possible to the pub- 
lic. The purpose of the second is to bring 
about the best possible use of forest lands and 
forest products on the part of the people 
generally. 

The forests of the United States are indis- 
pensable to our national welfare. They cover 
something like one-third of our land surface. 
This might seem to mean that with such an 
enormous supply we are in no danger of suf- 
fering for wood. But the trouble is that vastly 
the greater part of this forest area has had its 
stand of merchantable timber partly or en- 
tirely cut off under methods which have se- 
verely reduced the forest’s power to renew it- 
self. In point of fact a good deal of what is 
classed as forest is mere brushland, so devoid 
of value that oftentimes it is not worth paving 
taxes on. Rich as we are, we cannot afford 
to turn one-third of our national estate into 
an artificial desert. 

But the reasons why the treatment we give 
our forest lands is one of our great public 
questions go even deeper than this. The yearly 
addition to our national wealth made by the 
farms of the country is, of course, many times 


*Forester in Chief of the U. S. Forest Service. 


greater than that made by its forests, which 
as a rule occupy and should occupy the land 
of lowest productive value—land that is too 
steep, high, rocky, sterile, or wet for the plow; 
but the farmer would find it difficult to get 
along without the wood, and in much of the 
West impossible to get along without the wa- 
ter which the forests furnish. Again, more 
of our mineral wealth is converted into money 
each year than of our forest wealth; but most 
of our mines simply could not be worked with- 
out supplies of timber in great quantities. 
Our streams and rivers are a national asset 
of a value which we are only beginning to 
realize; yet the result of forest destruction 
will be to convert them from a blessing into 
a curse. 

Wood is even more than iron an article of 
universal daily use, a basic material in our in- 
dustrial life. Let any man imagine to him- 
self, if he can, from the time that he rises in 
the morning until he lies down again at night, 
how his own convenience and comfort and em- 
ployment would be affected—will be affected 
by a serious shortage in the supply of wood, 
and what substitutes could serve the same 
needs. He will then realize the incredible 
blindness of those who assure us that there is 
no occasion for alarm—that some way will 
be found by an ingenious people to get along 
as well when we have reached the end of our 
present wood supply as we have got along in 
the past. 
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It is a sober fact that not only the United 
States but the whole civilized world faces an 
approaching timber-famine. For centuries 
Europe has been consuming more wood than 
her forests have produced. With an ever in- 
creasing density of population the excess of 
consumption over production has tended also 
to increase. This tendency has been, to some 
degree, counteracted by the results of scien- 
tific forestry, which has, for example, multi- 
plied by five the average production of wood 
per acre on the government-owned German 
forests. 

For the United States no great relief can 
be counted on from outside sources. Con- 
trary to wide-spread impression, Canada will 
be able to afford us at most only very tempo- 
rary relief. Her area of commercial forest is 
far smaller than it was commonly supposed to 
be; the demands of her own rapidly develop- 
ing country will have to be met and there is 
certain to be increasing demand for Canadian 
timber in Great Britain, which has only four 
per cent. of its area forested. The tropical 
forests to the south of us, like those of the 
Philippine Islands, produce many woods which 
will be valuable to us for special purposes, but 
not such woods as our general lumber market 
calls for. The Siberian forests, besides being 
far from us, will be subject to demands which 
will take precedence of ours. They are also 
like the Canadian forests in that, from their 
northern latitude, they make wood very 
slowly. Once cut over, they cannot have ready 
a second crop for a very long time. In the 
long run, we in the United States will have to 
grow most of our own wood, or do without. 

One of the purposes of forestry, though by 
no means the sole and sometimes not the first 
purpose, is to make woodland produce as 
abundant, frequent and valuable timber crops 
as possible. In common with farming, it 
seeks to make the most of the resources pre- 
sented by the soil. Like farming, it improves 
on nature, though not to the same extent. A 
cultivated forest produces wood considerably 
faster than a wild one. It is not simply that 
the forester removes the timber as it matures 
and converts it to use instead of letting it go 
to decay; he plans his operations so as to pro- 
duce the kinds of trees that he wants, under 
conditions which will yield the highest rate of 
production and the best quality of material 
for the specific purpose which he has in view. 
The further he can carry the cultivation of 
the forest, the greater will be the returns. 

The first duty of the Forest Service is to 
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protect the National Forests. These forests 
are mainly virgin in the sense that but little 
of their area has been cut over. They are 
not, however, virgin in the sense of being 
fully stocked with timber. A fully established 
forest which has never been interfered with 
does not gain. It makes no more wood by 
growth than it loses by decay. Most of the 
forested area in the West, however, has been 
severely interfered with for many years, 
chiefly by fire. The most serious part of the 
damage caused by the ordinary forest fire is 
that done to the young growth, from the tiny 
seedlings in their first year up. To this dam- 
age by fire must be added the heavy damage 
caused in the past by the over-grazing of stock, 
and especially of sheep. 

With the checking of these and other abuses 
through administration by the Government, 
the quantity of timber on the National Forests 
is on the increase again. Even were no tim- 
ber cut, the present supposed stand of 350,- 
000,000,000 board feet of timber on the Na- 
tional Forests would be adding very mate- 
rially to its quantity each year that fires are 
kept out. It may be said in passing that the 
fire loss on these forests is now reduced almost 
to a negligble figure. If the entire cost of the 
forest administration for the last fiscal year 
were charged to the account of fire protection, 
it would be equivalent to an insurance charge 
of something like $2 per $1,000. 

To bring the forests to their full productive- 
ness, however, they must be cut over. The ax 
is the forester’s hoe as well as his scythe. 
Reaping and sowing are usually for him one 
and the same operation, and cultivation is 
accomplished by getting rid of what he does 
not want. There were cut from the National 
Forests during the last fiscal year the equiva- 
lent of a little over 280,000,000 board feet of 
timber. This involved cutting operations on 
slightly less than 360,000 acres of land, or 
about one four-hundredth of the total area of 
the Government’s forests. In other words, 
hardly a beginning has been made in bringing 
the forests to their highest productiveness 
through use, and their reserve of mature tim- 
ber has scarcely been touched by the opera- 
tions under way. 

Timber cutting on the National Forests has 
hitherto been done almost entirely by what 
foresters call the ‘‘selection method.” This 
takes out only a part of the trees and leaves 
the rest to grow more rapidly as a result of 
the opening up of the forest, while permitting 
also the seeding up of the ground with new 
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AN EXAMPLE OF GOOD FORESTRY, BLACK HILLS, S. D. CUTTING TO 12 INS. 
WITH A FINE CLEAN-UP. 
(From a Forest Service photograph loaned by American Industries.’’) 


growth. Each tree to be cut is selected by a 
forest officer, and stamped at the base of the 
stump, and again at the breast height. If the 
cutters fell any trees which were not marked 
for them, the absence of the “U.S.” stamp on 
the stump betrays the fact to the Government 
inspector, and the persons responsible are 
brought to book. By this method of cutting 
the actual practice of forestry is being gradu- 
ally introduced. This means not merely that 
the timber is protected nor merely that it is 
made use of as it matures, but also that it is 
cultivated like a crop in order to get as much 
as possible out of the land. 

The total cut from the National Forests 
during the last fiscal year (280,000,000 board 
feet) was insignificant in comparison alike 
with the total timber cut of the country, the 
total stand of Government timber, and the 
yearly productive capacity of all the forests 
when they have been brought under manage- 
ment. Balancing one thing against another, 
the Government has undoubtedly not lessened 
its stock of timber in consequence of the cut- 
tings made during the year, but on the con- 


trary has much more now than it had a year 
ago. A great part of the increase, however, 
has been on timber which has not yet reached 
merchantable size. This suggests one of two 
important reasons why it may not be safe to 
cut right along as much wood as grows, tak- 
ing the forests as a whole. The first reason 
is that it will do the country no good some 
years hence to know that the forests are mak- 
ing a certain amount of wood per year, if it is 
all in sizes not big enough to cut to advan- 
tage. The second is that it is necessary to 
forecast the needs locally. The inhabitants 
of Arizona will find it small consolation to 
them in the future to be told that there is a 
large supply of timber remaining in Washing- 
ton if their own forests have nothing for them. 
Such problems as these the Forest Service is 
preparing to meet. It is too much to hope 
that mistakes will not be made. Forestry re- 
quires so long a look ahead that the best cal- 
culations are likely to be disturbed through 
changes in conditions. The point is that with 
the best provision possible the public will be 
vastly better off than with no provision at all. 
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POSSIBILITIES IN THE ELECTRIC SMELTING 
OF IRON ORES* 


By ALFRED STANSFIELD 


In view of the many recent attempts that 
have been made to employ electrical energy in- 
stead of fuel for the smelting of iron ores, it 
appears worth while to indicate what can prob- 
ably be accomplished in this direction, the man- 
ner in which the successful results can be ob- 
tained, and the advantages and drawbacks of 
the electrical process. 

Electrical energy has recently been employed 
to replace, in metallurgical operations, the heat 
which is ordinarily obtained by burning fuel. 
It is somewhat expensive, and was naturally 
employed at first for the production of the 
more valuable products, such as crucible steel, 
which is used for tools, where the cost is of 
less importance. The electrical production of 
cast steel for tools and similar purposes may 
be accomplished in two ways—(1) by melting 
down pure varieties of iron and steel with 
suitable additions of carbon and other in- 
gredients, just as in the crucible process, but 
using electrical energy for heating instead of 
coke or gas; (2) by melting a mixture of pig 
iron and scrap steel as in the open-hearth pro- 
cess, and removing the impurities, such as sul- 
phur and phosphorus so thoroughly by wash- 
ing with basic slags that a pure iron is at last 
obtained. This can be recarburized and 
poured into moulds. Both these methods are 
employed commercially for the production of 
good qualities of tool steel. The larger sizes 
of electrical furnaces already constructed hold 
5 to 10 tons, while the crucible only holds 
about 80 lbs., and the high efficiency of the 
electrical method of heating more than com- 
pensates for the greater cost of electrical en- 
ergy as compared with heat derived from fuel. 
The steel is found to be even better than cru- 
cible steel, and can be produced at less cost. 
It is, therefore, only a question of time until 
the crucible process shall be replaced by the 
electrical process in all localities where elec- 
trical energy can be produced at a moderate 
figure. 

Two forms of electrical furnace have been 
used for making cast steel:—(1) the Héroult 


Condensed from a paper read before the Ottawa 
mecting of the Canadian Mining Institute. 


steel furnace, which resembles an open-hearth 
furnace, through the roof of which hang two 
large carbon electrodes. Electrical connec- 
tions are made to these carbon electrodes and 
electric arcs are maintained between the lower 
end of each electrode and the molten slag in 
the furnace, thus producing the necessary heat. 
This form of furnace has been found to be 
suitable for the process in which pig iron and 
scrap steel are melted together and refined. 

A different form of furnace has been de- 
vised in which no electrodes are required. 
This furnace consists of an annular shaped 
trough containing the steel. The ring of steel 
acts as the secondary of an electrical trans- 
former. An alternating current is supplied to 
a primary winding, and the primary winding 
and the ring of steel encircle an iron core, as 
in the ordinary transformer. The alternating 
current in the primary circuit induces a large 
alternating current in the secondary circuit, 
the ring of steel, and enough heat is produced 
to melt the steel. This type of furnace has 
been constructed lately holding as much as 
8 tons of steel and consuming 1,000 E. HP. 
It is apparently suited for the process of melt- 
ing down pure iron or steel as in the crucible 
process. 

The energy needed in these furnaces is about 
800 or 900 KW.-hrs. per ton of steel, using 
cold stock, or 600 or 700 KW.-hrs. when the 
pig fron, usually a part of the charge, is sup- 
plied molten. This amount of electrical en- 
ergy costs more than the coal used in producing 
the same amount of steel in the open-hearth 
furnace, but the steel is more valuable than 
the open-hearth steel. 

In reducing iron ore to a metal in the small 
furnace or hearth used by the ancient metal- 
lurgists, iron can be obtained in a relatively 
pure state, such as wrought iron, but in the 
blast furnace the coke needed for the produc- 
tion of heat carburizes the iron, producing pig 
ircn. In the electric furnace, however, fuel is 
not used for producing heat, since this is ob- 
tained electrically. Some carbonaceous ma- 
terial must be added to the charge to eliminate 
the oxygen of the ore yielding metallic iron, 
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but the amount of this material can be regu- 
lated to yield pure iron, steel or pig iron at 
will. 

Although this has been realized by the pio- 
neers in the electric smelting of iron ores, cer- 
tain difficulties in the operation have led them 
to smelt the ore for the production of pig iron 
instead of for the production of steel, although 
the difference in price of these materials would 
be sufficient to pay for all the electrical energy 
needed for the direct production of steel from 
iron ore, and it is surprising that this more at- 
tractive proposition has not gained more atten- 
tion from metallurgists. 

A number of experiments have been made 
on the direct reduction of steel from iron ore 
in the electric furnace, but the most satisfac- 
tory work that has been accomplished relates 
to the production of pig iron from the ore, 
carried out by Héroult, Keller and others. 
The furnaces they have adopted are similar to 
the one employed by Héroult recently in the 
experiments at Sault Ste. Marie. This con- 
sisted of a vertical shaft similar to a small 
blast furnace, in which hung a central carbon 
and served as one electrode, the electric cur- 
rent passing between the hanging electrode 
and the molten metal in the crucible of the fur- 
nace. The ore, with fluxes and carbon suf- 
ficient for its chemical requirements, was fed 
in around the vertical electrode, and became 
heated and melted by the heat produced by the 
passage of the current. The current in this 
furnace produces enough heat to carry out the 
chemical reactions involved in the reduction of 
the ore to metal, and the fusion of the result- 
ing pig iron and slag. The carbon is required 
for the reduction of iron oxide to metal and 
for the carburization of the metal to form pig 
iron. 

The Keller furnace is practically the same 
as the Héroult furnace, except that it consists 
of two shafts instead of one and that these 
two shafts are worked in conjunction with one 
another, the current entering through the ver- 
tical electrode in one shaft and leaving by the 
vertical electrode in the other shaft. A con- 
necting trough or passage enables the electric 
current to flow from one part of the furnace to 
the other, and serves to collect the resulting 
pig iron and slag from both of the shafts. 
This has the advantage of using a higher volt- 
age than the single shaft furnace of Héroult. 
(For further description of the various types 
‘of electric furnaces see Eng. Dig., Vol. III., 
No. 3, p. 277.) The results of operating fur- 
naces of this class show a consumption of elec- 
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trical energy of about 0.3 HP.-yr., and about 
800 or 900 lbs. of coke or good charcoal per 
long ton of pig iron. Supposing that the gen- 
eral costs of operating this furnace and the 
blast furnace were equal, these figures would 
indicate that the electrical furnace would need 
to obtain energy at a cost per HP.-yr. of less 
than that of two tons of coke in order to com- 
pete with the blast furnace. Thus, if coke 
costs $3 a ton and electrical energy $5 per 
HP.-yr., the cost would be about the same by 
the two processes, and with power at $12 per 
HP.-yr., the electric furnace could not compete 
with the blast furnace unless the price of coke 
were as high as $7 per ton. In considering 
these figures it should be remembered that the 
heating power of one E. HP.-yr. is about the 
same as that of three-quarters of a ton of good 
coal or coke, assuming that the latter is com- 
pletely burned. Looked at from this point of 
view, it will be obvious that even these small 
and admittedly imperfect electric furnaces are 
more economical, that is to say, they use the 
heat better than the large blast furnaces. 

The electrical furnace possesses certain ad- 
vantages over the blast furnace, which in some 
cases may override the high cost of electrical 
power. One is its ability to use without much 
trouble ores of a sandy or powdery character. 
This ability depends upon the absence of a 
blast in the electrical furnace. In the blast 


‘furnace powdery ores are liable to be blown 


out of the furnace by the blast, or to obstruct 
the passage of the blast through the furnace. 
In the electric furnace there is no blast intro- 
duced, and these difficulties are less serious. 
Another advantage of the electric furnace is in 
regard to the smelting of titaniferous and other 
difficultly fusible ores. In the blast furnace 
these ores may give trouble on account of the 
slag becoming pasty, but in the electric furnace 
it is possible to obtain a higher temperature. 
and thus overcome difficulty of this kind. The 
high temperature obtained in the electric fur- 
nace is advantageous in regard to the treat- 
ment of sulphurous ores. In the iron blast 
furnace, the sulphur in the coke or the ore is 
prevented from entering the pig iron by the 
presence of lime and by maintaining strongly 
reducing conditions in the furnace; the lime 
then forms calcium sulphide, which passes into 
the slag. In the electric furnace the higher 
temperatures enable a larger proportion of 
lime to be used, and even more strongly re- 
ducing conditions to be obtained than in the 
blast furnace and large amounts of sulphur 
can, therefore, be eliminated. 
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Another point is that the electric furnace 
does not require a very high quality of coke or 
fuel. In the blast furnace a soft or powdery 
coke becomes crushed, obstructs the action of 
the furnace, and is less efficient than a harder 
variety; but in the electric furnace, where the 
coke is needed merely as a chemical reagent, 
any convenient form of carbon can be em- 
ployed—coke, charcoal or small anthracite— 
and probably in improved furnaces such fuel 
as peat, sawdust or soft coal could be utilized 
for reduction. 

From a commercial point of view the elec- 
tric furnace producing pig iron has many diffi- 
culties to overcome before it can compete suc- 
cessfully with the blast furnace. One difficulty 
is the small scale on which the electric furnace 
has so far been constructed. In the Héroult 
furnace the height of the shaft is limited by 
the length of the electrode introduced into it. 
More recent furnaces have been designed by 
Dr. Haanel and by Mr. Turnbull, in which this 
difficulty has been overcome by a system of 
inclined or lateral shafts down which the ore 
passes, 80 that the electrode does not hang 
down the whole height of the ore column. An- 
cther weak point in the construction of the 
electric furnace is that no provision is made 
for utilizing the carbonaceous gases which es- 
cape at the top of the furnace. In the Turn- 
bull furnace, however, it is proposed to utilize 
the gas by burning it in a rotating tube fur- 
nace down which the ore passes before it en- 
ters the electric furnace and is mixed with the 
charcoal. In this way the heat available will 
be utilized, and an economy in the working 
way be expected. 

In view of the importance of reducing the 
consumption of fuel and electrical energy, the 
writer has calculated what could be expected 
if the gases arising from the reaction between 
the charcoal and the ore were used partly for 
the reduction of the ore and partly for pre- 
heating the ore. Such a result could be at- 
tained in a furnace consisting of three parts. 
In the upper part the waste gases are burned 
by air introduced there and communicate their 
heat to the incoming ore to which the fluxes 
have been added. In the middle portion of the 
furnace the gases arising from the lowest por- 
tion react on the heated ferric oxide, if that 
were the variety of ore to be treated, and re- 
duce it to ferrous oxide. The charcoal is in- 
troduced in the lowest section of the furnace 
and completes the reduction of the ore. Elec- 
trical energy is introduced into this section of 
the furnace and serves to melt the resulting pig 
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iron and slag, and to supply the heat necessary 
for the preceding chemical reactions. In a 
furnace of this kind it can be calculated that 
taking into account the loss of heat and allow- 
ing for the irregularity in the electrical power, 
one ton of pig iron can be obtained from an 
average ore by the use of 0.25 HP.-yr. and 600 
to 800 lbs. of coke or charcoal. 

Considering these figures, it will be seen 
that the use of 0.25 E. HP.-yr. will save about 
2/3 of a ton of coke, or that 1 E. HP.-yr. 
should not cost more than 2 2/3 tons of coke, 
if the electrical furnace is to compete with the 
blast furnace. Thus, an electrical HP.-yr., at 
$12, would correspond to coke at $4.50 a ton. 
The considerations in regard to the use of 
cheaper fuel and cheaper ore in the electric 
furnace would also apply in this case, and with 
improved design and construction the size of 
the electric furnace may be increased to admit 
of a large and economical output of pig iron. 

The direct reduction of steel from the ore 
has been carried out by Stassano and others, 
but no economical scheme for this purpose 
has been put into operation on a large scale. 
The Stassano furnace consists of a chamber, 
about one and one-quarter cubic yards, lined 
with magnesite bricks. The ore, mixed with 
the necessary fluxes and charcoal for its reduc- 
tion and made up into briquettes, is placed in 
this chamber, and heated by an electric arc, 
maintained above the ore. In this furnace it 
is possible to reduce the ore to metal and to 
remove any impurities, such as sulphur and 
phosphorus, although Stassano did not demon- 
strate this as the ores he employed were very 
pure. The method of heating the ore is, how- 
ever, uneconomical. Steel has also been ob- 
tained directly from the ore by the Héroult 
electric furnace, but the process was uneco- 
nomical and pig and scrap were therefore used. 

In the direct reduction of iron ore to steel 
the following difficulties should be borne in 
mind:— 

1. The difficulty of eliminating sulphur, 
when this is present in the ore, the blast fur- 
nace producing pig iron being far more ef- 
ficient in this particular than a steel furnace, 
such as the open hearth. It may possibly be 
necessary on this account. only to use ores 
relatively free from sulphur in the direct pro- 
duction of steel. 

2. Another difficulty lies in the different 
conditions required for the reduction of the 
ore and the final refining treatment to which 
the resulting steel must be subjected. Thus 
the operation of making steel must always be 
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irtermittent in character, while the reduction 
of ore in the blast furnace is a continuous 
operation. 

Until these and other difficulties have been 
overcome, it is not likely that we shall have 
any successful production of steel directly from 
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iron ore on a commercial scale. At present 
the most satisfactory method appears to be 
that of reducing the ore to pig iron in one 
furnace, and turning this into steel in a sep- 
arate furnace as in ordinary metallurgical 
practice. 


THE PROBLEM OF ROAD CONSTRUCTION" 


A CONSIDERATION OF MODERN AND FUTURE REQUIREMENTS 
By DR. H. S. HELE-SHAW, F. R. S., and DOUGLAS MACKENZIE 


Quite apart from the mechanical features of 
road locomotion, involving a necessity of re- 
form in road construction, there is the under- 
lying cause of the increase in the use of roads 
to-day, the cause in question being the growth 
of railway traffic to-day. 

While the railways are truly the arteries 
and veins of the nation, and have as such re- 
ceived great attention, very much less consid- 
eration has been given to the ordinary roads, 
which might be considered as the capillaries 
or feeders, and which are just as vital to the 
satisfactory working of the system of internal 
transport as a whole. 

The object of the present paper is to con- 
sider the problem of road construction, and 
particularly as to how far the various im- 
provements in the methods of road-making 
which have been devised and put into opera- 
tion since the passing of the Light Locomo- 
tives Act of 1896 satisfy modern requirements. 
Also what progress the various new systems of 
road construction have made towards stand- 
ardization of modern road-making comparable 
with that arrived at by the pioneers, Telford, 
Macadam, and others in their day, for the 
traffic conditions of their day. 

As long as the speed of vehicles was slow, 
the axle-load moderate, and the tractive effort 
was not derived from the wheel itself, the 
surface of a road, even when carrying a con- 
siderable amount of traffic, could be kept in 
fairly good condition by means of a moderate 
annual expenditure, even when the surface 
was not very hard, nor the substance of it 
impervious to moisture. 

Under the changed conditions of today, how- 
ever, the increased expenditure has been so 
great as justly to alarm the authorities 


*From a paper recently read before the Royal Society 
of Arts. 


throughout the country responsible for the 
use of the roads. 

Mr. Howard Humphreys, in a paper read 
recently before the Society of Road Traction 
Engineers, gave some valuable data on the 
subject. Some of these facts are worth sum- 
marizing. Thus the increase of cost in main 
roads in thirteen years, from 1892 to 1905, 
had increased 66.66%. The urban and rural 
roads between the twelve months ending 
March 31, 1896, showed the cost of 25,650 
miles of main road to be $332 per mile; last 
year the cost of 27,380 miles of main road 
was $440 per mile, being an increase of 30.51%. 
These data all tell the same tale, and that 
tale is one which can only be heard with the 
gravest concern, since from it two things are 
quite evident. 

(1) That the rate-paying possibilities in 
country districts will not be equal to a much 
further rise in expenditure, even if they can 
continue to meet the charge what it has risen 
to at present. 

(2) That so far from having reached a 
state of finality in regard to motor traffic, the 
increase in expenditure is merely due (or to 
a large extent due) to what, might be called 
light motor traffic. Heavy motor traffic is yet 
in a comparatively undeveloped state, with 
possible increase before it far exceeding that 
of the future of light traffic. 

It is not to be wondered at that public at- 
tention is being attracted to a matter which 
touches everyone so vitally, though it is prob- 
able that the dust nuisance—as it is very 
properly called—has really had more to do 
with the public interest in the road question 
than the matter of the increased cost of their 
upkeep, though, as will be shown, the efficient 
road must really be, as a natural concomitant, 
a dustless one. 
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Proposals have recently been made for the 
nationalization of the roads, and for the taxa- 
tion of motor vehicles for road improvement 
and maintenance. With these questions the 
present paper does not deal, but rather with 
the equally important one as to what is the 
best way of dealing with road construction 
from the engineering point of view, so as to 
secure the most efficient road at the lowest 
cost. 

There is only one really sound way of ap- 
proaching the problem of construction, and 
that is to regard the road as one element of 
a mechanical contrivance, of which the wheel 
is the other element. This aspect of the mat- 
ter seems too often to be entirely overlooked. 
Inventors of a wheel and the makers of a 
road, respectively, too often treat their part 
of the problem without reference to the other 
part, whereas these parts are only two halves 
of a whole. 

More than thirty years ago there was trans- 
lated from the German, by Prof. (now Sir 
Alexander) Kennedy, the “Kinematics of Ma- 
chinery,“ of Prof. Reuleaux, and in that work 
for the first time the true conception of a 
machine was set forth. We now realize that 
the action of a rope on a pulley, water in a 
hydraulic system, or a wheel on a road, might 
be considered as much cases of machinal action 
as that of the two-tooth wheels working in 
contact with each other. It was truly said 
in the above work: ‘‘A machine may be per- 
fect, or may contain more or fewer imper- 
fections; it aproaches perfection just in pro- 
portion as it corresponds to what we have 
recognized as its special object—the special 
end for which it has been constructed.” 

Now the special end for which two elements 
in the case of a pair (a higher pair as it is 
called in the case of rolling contact)—viz., 
the wheel and the road are designed—is that 
they may run smoothly and in contact with 
each other, resisting considerable mutual pres- 
sures without permanent deformation and 
without undue wear or loss of energy. The 
ideal condition of things is obviously that in 
which a perfectly hard and perfectly circular 
wheel runs on a perfectly hard and level road. 
It might be said, therefore, that a steel wheel 
and a steel road would be suitable as in the 
case of railway practice. As a matter of fact, 
quite apart from the practical question of the 
cost of such a road, there are questions of 
adhesion, in the matter of gradients as well 
as steering, that make a metal road quite out 
of the question. Assuming, then, that a really 
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hard road cannot be obtained, it may be at 
once said that if a moderately hard road could 
be kept level and entirely free from all uneven- 
ness of surface there could be nothing better 
than a truly circular metal wheel, and such 
a wheel being cheap and durable would doubt- 
less be universally employed. 

But a thing so desirable as a truly level 
surface is exactly what it is impossible to 
maintain, and it is in order to mitigate the 
shocks caused by the tendency to deflect a 
vehicle from its movement in the straight 
course that yielding material such as solid 
rubber or pneumatic tires are employed on the 
periphery of a wheel. Now we cannot em- 
ploy this soft material without paying the 
penalty, not merely of wearing the wheel, but 
of wearing the road itself, and as a matter of 
fact insomuch as the contact between the 
wheel and the road departs from a point in 
the side elevation, or a line looked at in plan, 
by so much is wear between the surfaces in 
contact introduced. In the next place let us 
consider what goes on beneath the surface. 
If the road is not hard, then a certain amount 
of deformation must take place. 

The injury done by this deformation will 
depend on two things: 

(1) The depth to which it will extend 
(i. e., magnitude of deformation). 

(2) The extent of permanent disintegra- 
tion of the internal substance of the road. 

It is obvious from the foregoing remarks 
that, both as far as the surface is concerned 
and also the body of the road, what is re- 
quired is a tough elastic material, or if on the 
score of expense it is impossible to have such 
a material for the whole of the road, then 
the material of which the road is actually 
composed should be cemented or bound to- 
gether by such a material. 

In any case, as the road is exposed to the 
action of the weather, one of the very first 
conditions of its efficiency is that it must be 
waterproof, and that the surface must be suffi- 
ciently hard to prevent as much as possible 


the formation of liquid material—let us call 


it mud—in wet weather, and loose, finely-di- 
vided particles—let us say dust—in dry 
weather. 

Quite apart from the question of irregu- 
larities on the surface, which will not be con- 
sidered, the difference between the perfect 
rolling of a hard wheel on a smooth surface, 
in the case where either the wheel or the 
road, or both, are soft, demands attention in 
the study of road construction. 
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Restrictions have very properly been de- 
vised and are enforced by law with a view 
of protecting the roads from undue destruc- 
tion by wheels; but it is clear that just as 


there are demands made for road improvement. 


on the one hand, so will demands be made 
and vigorously voiced for further restrictions 
in the matter of wheels on the other. The 
use of studded tires is a case in point, and 
the authors think that, concerning its use, 
road surveyors have a just grievance at the 
present time. The new studded tire with pro- 
jecting steel studs and rotated by an engine 
of 40 to 60 HP. is capable, in passing along 
the road, especially in climbing hills at a 
high rate of speed, of doing a considerable 
amount of damage to the surface of a road, 
and when scores, if not hundreds, of such 
tires pass along one piece of road in a day, 
it is obvious that there is no road surface, 
unless made of steel itself, that would not 
be cut to pieces in a short time by such 
means. | 

With regard to the types of heavy commer- 
cial vehicles, it is certain that unless the diam- 
eter of their wheels is increased, they will 
form, as, this class of traffic increases in fu- 
ture, a very serious problem to the road con- 
structor. It is astonishing how much the 
injury to a road surface is reduced by the 
comparatively small increase in the size of 
wheels of steam tractors, which only average 
about 4 ft. 6 ins. in diameter, as against 3 ft. 
6 ins. of a heavy motor vehicle. Of course, 
even better camparative results are obtained 
with the much larger wheels of the heavy trac- 
tion engine, and the authors do not think it 


is going too far to say that if the wheels of 
such traction engines were not of the size they 
are, the passage of one such traction engine on 
a road, in certain states of the weather, draw- 
ing, of course, its full load, would be sufficient 
to do incalculable damage; that is, assuming 
it were able to pull its load at all. The au- 
thors do not wish to enter farther into the 
question of the wheel. They have drawn at- 
tention to some of the chief points which are 
of pressing importance in the matter of road 
construction, and wish, in conclusion, to re- 
mark that, while they have shown that there 
must be sympathetic cooperation between the 
designer of the wheels of a motor vehicle and 
the surveyor who is responsible for the main- 
tenance of the road, there is a third party 
who has a serious responsibility in the matter 
namely, the user of the road. 

However good the road, and however well 
designed are the wheels, a great responsibility 
must rest with the driver of a motor vehicle. 
By the incessant use of the crown of the road, 
leading to tracking, by the injudicious use of 
brakes, by the rushing of corners at unrea- 
sonable speeds, and in many other ways, the 
driver of a motor vehicle can do more dam- 
age in a week to the roads, as well as to the 
vehicle he is responsible for, than would 
otherwise be the result of twelve months’ fair 
usage. The authors trust they have showh 
that if the drivers and manufacturers do their 
part the science of road construction has now 
advanced sufficiently for the road surveyor 
to be able to do his part without putting an 
undue and even prohibitive burden upon the 
community. 


NOTES ON MOTOR-CAR DESIGN" 


By F. W. LANCHESTER 


The function of a suspension is in its es- 
Bence to permit of the road-wheels following 
the road surface without the rising and falling 
and oscillating motions being conveyed to the 
body. In considering the behavior of a sus- 
pension it is sometimes necessary to regard 
the road-wheels and underframes as fixed, and 
the body as oscillating; but it is, generally 
speaking, more correct to look upon the body 
of the car as stationary and the motion as 


»From a paper read at the Incorporated Institution of 
Automobile Engineers, March 11, 1908. 


confined to the underframes, as would be the 
case were a perfect suspension possible. 

In the forms of suspension in common em- 
ployment the elastic connection between the 
car body and the underframe consists of a 
combination of springs of the laminated type, 
giving a considerable range of freedom in a 
vertical direction, but a comparatively small 
range of freedom laterally. The lateral free- 
dom is, in fact, so small that the customary 
type of spring may be said to provide a more 
or less definite side location. 
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In practice, owing in part to the slight de- 
gree of lateral flexibility of the springs (which 
may amount to some ½ inch or so), and in 
part to the freedom permitted by the ‘‘shack- 
ling’’ of the springs in some cases, the side 
location is not so rigid as to enforce the whole 
of the lateral motion on the body; but in any 
case the quantity h—that is to say, the height 
of the side location above the ground level— 
should be kept as small as possible, for, other 
things being equal, the amplitude of the side 
wobble will be proportiontal to h. 


Suspension Period.—The criterion of the 


“softness” or ‘hardness?’ of a suspension is 
the suspension period; the quicker the period 
the harder the suspension, and vice versa. 

If there were no practical limitations to the 
period attainable, the slower the period the 
greater the comfort; it is therefore the object 
of the designer to obtain as slow a period as 
is compatible with the other conditions. 

It can be shown from theoretical considera- 
tions that the period of any given suspension 
is the same as that of a pendulum whose 
length is equal to the linear deflection of the 
springs under load; thus, if we suppose that 
the weight of a car body be entirely removed 
from the springs by raising it on a crane, so 
that the weight is just, and only just, relieved, 
then if 1 be the height through which the body 
has been raised, the time period will be that 
of a pendulum of length = 1. The equation 
from which the period of a single or half oscil- 
lation can be calculated is therefore the well- 
known expression, t = ry(l/g), where t is in 
seconds and 1 in feet. As a matter of conven- 
ience, I have given in Table I., below, the 
period in complete double swings per minute 
corresponding to values of 1 expressed in 
inches: 


Table I.—Number of Oscillations per Minute 
for Initial Spring Deflection = l. 
Complete Oscillations 


(Inches. ) per minute. 
1 188 
2 133 
3 108 
4 94 
5 83 
6 77 


Now it is evident that if an attempt is made 
to obtain the maximum degree of comfort pos- 
sible, a limit is very soon reached, for a sus- 
pension range exceeding a foot is scarcely per- 
missible, and since the range above and below 
the normal position should be about equal, this 


means that the equivalent pendulum length is 
6 ins., and the number of complete oscillations 
per minute = 77. In general this is beyond 
that which is attainable, though I have some- 
times nearly reached this figure; 5 ins. is the 
most it is usually possible to specify, with a 
corresponding period of 81. I have found in 
practice that a period slower than 90 per min- 
ute gives an ample degree of comfort, whereas 
a period quicker than 100, although frequently 
employed, should be avoided when circum- 
stances permit. 

The whole question of the rolling oscilla- 
tion, and of the couple, or torque, by which it 
is set up, is a subject of greater complication 
than at first sight appears, and only the most 
brief outline can be given in the present paper. 

The moment of inertia about the axis of 
oscillation may be looked upon as the sum of 
two parts: the moment of inertia of the chassis 
and body about its own center of gravity, and 
the moment of inertia of the body as a whole, 
supposed concentrated at its center of gravity, 
about the axis of oscillation. Now the first 
of these is settled once and for all by the body 
and chassis design, and cannot be altered; the 
second, however, depends upon the distance 
of the point of side location from the center 
of gravity of the suspended mass; this is a 
quantity that the designer can vary. Thus by 
raising or lowering the body and chassis as a 
whole, the second part of the moment of in- 
ertia can be made greater or less, or by alter- 
ing the height of the point of side location 
above the ground-level similarly an alteration 
may be made. If, as is frequently the case in 
a limousine type, the period tends to be too 
slow, we thus find the designer in a dilemma: 
he cannot lower the body and chassis as a 
whole past a certain limit, owing to the under- 
neath clearance necessary; he cannot raise the 
point of side location without detriment to the 
perfection of his suspension, both as touching 
the comfort of the passengers and the wear 
on the tires; his only recourse is to either 
stiffen the springs, which quickens the bounc- 
ing period and decreases the comfort, or he 
must widen the lateral spring base—a proced- 
ure that cannot be carried beyond a very 
moderate degree unless the wheel-gage is to 
be involved. For the above reasons the de- 
sign of a large, heavy car with much top ham- 
per is frequently a matter of compromise, and 
the success or otherwise of any given machine 
will largely depend upon the intelligence of 
the driver. If the comfort of the suspension 
alone is considered in design, a car of this 
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type must be slowed very considerabiy when 
rounding corners. 

There is one important lesson to be learned, 
however—that is, the value in any case of a 
low center of gravity. If the center of gravity 
is kept as low as possible by legitimate means 
in the design of the chassis and body work, 
and in the adaptation of the one to the other, 
the difficulties mentioned are minimized, and 
a car may be produced with general all-round 
virtues not otherwise obtainable. It is worthy 
of note that it is one of the greatest advan- 
tages of the combination of a short-stroke 
engine and worm drive that it permits of en- 
gine, gear-box and body work being placed 


nearer to the ground than in the long-stroke / 


engine and bevel-drive combination. 

Suspension Oscillation; Damping.—When a 
car passes over a culvert or other obstruction 
the suspension oscillation sometimes persists 
for several ‘‘periods’’ afterwards; and if a 
further obstruction, or merely an unevenness 
of the road surface, occurs during this con- 
tinued oscillation, fitting in with its phase, the 
amplitude is liable to cumulative increase. 
Thus, if there be a more or less regular undu- 
lation of the road surface that happens, at the 
particular speed at which a car is traveling, 
to fit in with the natural period of its suspen- 
sion, the amplitude may easily become suffi- 
cient to injure the springs or bring some ugly 
shocks on to the check buffers” (if any). The 
only means of avoiding this evil, which is due 
to synchronization, is to provide some power- 
ful means of damping the oscillations as rapidly 
as they arise. 

It is one of the virtues of the ordinary lami- 
nated carriage spring that it possesses to a 
considerable degree the necessary damping 
qualities in its own internal friction. When a 
laminated spring is flexed it is part of the 
action of such a spring that its constituent 
elements (plates) slide over one another, and 
considerable friction results. This friction 
may be actual solid friction if the spring is not 
lubricated, or it may be viscous friction if the 
plates are well greased. In practice the fric- 
tion is usually of a mixed kind, in part due 
to the viscosity of some kind of lubricant. 

Let us examine the ‘‘classic’’ method of de- 
sign for the laminated spring. Firstly, since 
the bending moment is proportional to the 
distance from the point of application of the 
load, and the strength is proportional to the 
number of plates (presuming the latter all of 
one thickness), the number of plates must be 
proportioned to the distance from the end of 
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the spring, so that the plates form a series 
of evenly placed steps. Secondly, assuming 
the maximum load condition to be that when 
the plates of the spring are straight, the con- 
dition that the plates shall be subject to equal 
stress is fulfilled when the plates are initially 
all of equal radius. ` 

When a number of plates of identical. radius 
are “nested” to form a spring they do not fit 
exactly, for the external curve of the one bears 
on the internal curve of its neighbor. Under 
these conditions, when the plates are pulled 
together by the buckle they bear firmly one 
on the other, and set up considerable friction, 
having the required damping effect when the 
spring is at work. 

Now, if, still supposing the spring to be de- 
signed for zero camber at maximum load, we 
construct the spring of plates of different 
thicknesses, then the correct initial form for 
such plates will be such that the radius of 
curvature varies as the thickness, so that if 
we make the shorter plates thinner than the 
longer ones the shorter plates will also be of 
less radius of curvature, and the pressure be- 
tween the plates when pulled together by the 
buckle will be greater than when plates of 
equal thickness are employed. 

From the above it would appear that by 
designing a laminar spring with the plates of 
different thickness, so that the shorter plates 
are the thinner, the damping factor of the 
spring can be improved. In the case when a 
spring is under negative load, so that the 
plates are on the point of separating, the 
damping action vanishes. It will be noted that 
this point is reached sooner when the spring 
is -designed of plates of equal thickness than 
is the case if they are graded in the manner 
above specified. 

Worm-Driving and Screw-Propulsion.—In 
the early days of the screw propeller it was 
customary to compare it in its action on the 
water to a screw working in a solid. It was, 
of course, recognized that the comparison was 
not one that could be altogether justified, 
owing to the fact that the fluid in which the 
screw propeller operates forms a yielding abut- 
ment, instead of an unyielding one. Ata time 
when screws were commonly made of true 
helical form the yielding of the fluid was rep- 
resented by the factor termed slip,“ and this 
term is used at the present day in a similar 
sense, although it is now more difficult to 
define, owing to the pitch angle of a modern 
propeller varying from point to point over the 
surface of the blade. Of more recent years 
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the analogy between the screw working in a 
fluid and one working in a solid has not been 
regarded as possessing any serious utility, and 
it has consequently been neglected; it is only 
quite recently that my own researches, pub- 
lished in my work on “Aerodynamics,” have 
brought this old analogy up afresh in a new 
light. In the work in question I have proved 
that for a blade moving through a fluid, and 
supporting a pressure reaction, there is a par- 
ticular relation between the pressure sustained 
and the square of the velocity of motion at 
which the total resistance is of least value, 
and that under these conditions there is a 
certain gliding angle which is constant in re- 
spect of velocity, and whose value is minimum 
if the correct P/V2 factor is employed. 
The efficiency is given by the expression 


tan 0 


tan (6+ y) 

where y is the angle of friction and @ is the 
angle of the effective pitch. 

The value of 0 for greatest efficiency is 
given by the expression 

0 = (90° — 79/2 

or, in other words, it is equal to 45° minus 
half the angle of friction in the solid screw. 

In Table II. this is shown for different 
values of y, together with the corresponding 
efficiencies, which thus represents the outside 
limit of the efficiency for a worm-drive. 


Tabie II.—Efficiencies of Worm-Drives. 


7° 6° Efficiency. 
2 44 0.932 

4 43 0.870 

6 42 0.811 

8 41 0.756 
10 40 0.704 
12 39 0.655 


Gyroscopic Effect of the Flywheel.—The gy- 
roscopic effect of the flywheel of a motor ve- 
hicle gives rise, under certain circumstances, 
to couples of very considerable magnitude. 

Employing absolute units, the gyroscopic 
torque, which we will denote by the symbol 
r, is equal to the angular momentum com- 
municated per second—that is, 

1. IO Q, 
where Q is the rate of change of the preces- 
sional angle, I the moment of inertia of the 
fly wheel and w the angular velocity of fly- 
wheel. 
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Let us suppose that a car of 10 ft. wheel- 
base be traveling at 50 ft. per sec. along a 
curve of 250 ft. radius; let the flywheel have 
a mean rim diameter 1.5 ft., that radius of 
gyration = 0.75 ft., and let the motor speed 
be 20 revolutions per second; then 


I = 100 x 0.752 = 56 


w = 20x 2r =126 
, Q = 250/250 = 0.2 
. . T = 56 x 126 x 0.2 = 1410 foot poundals, 
1410 
or torque in pound feet = —— = 47, or at 
| 32 


10 ft. (wheel base) the force representing the 
gyroscopic torque is 47 lbs. This, compared 
to the load carried on the front and rear axles, 
is almost negligible, amounting to less than 
half of 1%, taking the total weight of the car 
as 1 ton. 

The speed of the precessional motion is lim- 
ited in practice, so long as a car is being 
properly driven, by the fact that the speed at 
which a given corner can be taken cannot 
exceed a certain maximum. In the example 
just given the radius of path is such as can be 
reasonably negotiated at 50 ft. per second. 
When, however, a car is driven round a cor- 
ner above the limiting speed (which happens 
most frequently when the road is greasy, since 
then the limiting speed is lower), it is liable 
to side-slip, and to acquire a rotational speed 
about a vertical axis, the limiting value of 
which we have no means of assessing, and 
the gyroscopic torque may be increased enor- 
mously. Thus, supposing in a case of side- 
slip, a car turn through 180° in one second— 
a not impossible proposition—we have Q = x. 

r= 56 x 126 x 3.14 = 221,000, 

or in pound-feet torque = 22,100/32 = 690; 
an amount that may put the crank-neck in 
jeopardy. I believe that several of the mys- 
terious cases of bent cranks have been due to 
this cause; in some cases it has been definitely 
observed that a crank has been found bent 
immediately after a serious side-slip. I have 
only met with one such case personally, but I 
make provision for this possibility by strength- 
ening the crank-web next the flywheel, and 
the neck itself, if there should be any doubt 
as to its sufficiency. I believe the assumption 
that a car may, when side-slipping, rotate at 
a maximum rate of three or four radians 
(= 170° to 230°) per second, gives a sufficient 
allowance when calculating for gyroscopic 
torque. 
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tus in 1901. (L’exposition des Appareils 
Utilisant l'Alcool Dénaturé, Paris, 16-24 
Novembre, 1901.) Revue Universelle des 
Mines, Liége, 56 Année, No. 2. Nov., 1901. 
pp. 208-219. 3500 w. 

A description of the motors and of the warming 


and lighting apparatus exhibited at Paris in Novem- 
ber, 1901. 


Ringelmann, Max. 


Alcohol Motors at the French Interna- 
tional Competition of 1902. Results of Ex- 
periments Made at the Station for Testing 
Machinery. (Les Moteurs a Alcool au Con- 
cours International de 1902. Résultats des 
Expériences Faites a la Station d’Essais de 
Machines.) Revue de Mécanique, Paris, Vol. 
12, No. 3, Mar. 31, 1903. pp. 205-242. 15 
figs. 18 tables. 10,000 w. 

Detailed data and results of tests made at the ex- 
perimental station of the exhibition of 1902, at Paris. 
Illustrations are given of stationary and portable 
alcohol motors. Curves and tables are given showing 
the results obtained and these results are compared 
and discussed. This is the last and the most com- 
plete series of tests carried out on different engines 
under the auspices of the French Government. 

The tests made by Ringelmann and Sorel for this 
“Concours”? are discussed by G. Coupan in Mémoires 
de la Société des Ingeniéurs Civils de France, 
année 1902, 2 Vol., No. 8. Aug., 1902. pp. 182-185. 
1500 w. 


Ringelmann, Maximilien. 


Method of Comparison of Motors of Dif- 
ferent Powers. (Sur une Méthode de Com- 
paraison des Moteurs de Différentes Puis- 
sances. ) Comptes Rendus de l' Académie 
des Sciences, Paris, Tome 134, No. 22, June 
2, 1902. p 1293. 1000 w. 

A note explaining the method followed in the com- 
petition of alcohol motors at Paris, May, 12402, in 


comparing for the purpose of making awards the con- 
sumption of motors of different sizes. 


*Office of Experiment Stations, United States Depart- 
ment of Agriculture, Washington, D. C. 


JUNE, 1908. 


Reprinted in Le Génie Civil, Paris, Tome 41, No. 
8, June 21, 1902. pp. 128-129, and in Le Revue Tech- 
nique, Paris, Tome 23, No. 17, Sept. 10, 1902, pp. 


Ringelmann, Maximilien. 


Report on the Motors and Automobiles 
Entered in the Alcohol Competition of Oc- 
tober and November at Paris, 1901. (Con- 
cours Général de Moteurs et Appareils Util- 
isant l’Alcool Dénaturé. Rapport du Jury 
de la Premiére Division, Moteurs et Automo- 
biles.) Annales du Ministère de l' Agricul- 
ture, Paris, Année 21, No. 1, April, 1902, 
pp. 82-136. 1 folding map. 3 profiles of 
automobile route occupying 9 pp. 8 diag. 
17 tables. 8000 w. 


This is the official report of the French competi- 
tion of 1901, giving a full description of the tests 
and all results. The numerical results of consump- 
tion of the different motors are given with descrip- 
tions of the motors. Descriptions are also given of 
the different carbureters exhibited. 

A short review of the exhibition, with the best 
results obtained, by the same author, is given in 
Mémoires de la Société des Ingénieurs Civils de 
France, Dec., 1901. pp. 962-970. 2,000 w 

Reference to the report of the second section: heat- 
ing and lighting apparatus, is given in this bibli- 
ography under LINDET, L., and to the report of the 
committee on liquid fuels, under SOREL, ERNEST. 


Ringelmann, Maximilien. 


Testing Motors, Boats and Autamobiles 
Operated by Alcohol. (Note sur les Mo- 
teurs, les Automobiles, et les Bateaux & 
Alcool du Concours International de 1902.) 
Bulletin de la Société d’Encouragement pour 
l'Industrie Nationale, Paris, 101 Année, 
Tome, 103, Aug. 31, 1902. pp. 201-215. 11 
figs. 3500 w. 


Illustrates the machines tested, the apparatus used 
in making the tests, and the results obtained. The 
testing plant is fully described. 


‘Ringelmann, Maximilien. 


Investigations upon Alcohol Motors. (Re- 
cherches sur les Moteurs à Alcool.) Comptes 
Rendus de l’Académie des Sciences, Paris, 
Tome 125, No. 16, Oct. 18, 1897. pp. 566- 
569. 1,500 w. 

Compares alcohol and = gasoline, giving chemical 
analysis, calorific power, air necessary for combus- 
tion, rate of evaporation from free surface, and con- 
sumption tests in small gasoline motors of 2 to 4 
horsepower, with results showing that the quantity 
of alcohol required is more than double the necessary 
quantity of petroleum for the same power developed. 
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Rochat, Octave. 


Industrial Alcohol. (Alcool Industriel.) 
Three articles in the Bulletin Technique de 
la Suisse Romande, Lausanne, Sept. 25, Oct. 
10, 25, 1904. 7500 w. 


A study of the applications of alcohol as a source of 
energy in internal combustion motors. 


Rocques, X. 

International Exposition of Alcohol Mo- 
tors and Apparatus. (Exposition Interna- 
tionale des Moteurs et Appareils Utilisant 
l’Alcool Dénaturé.) Revue Générale des 
Sciences, Paris, Tome 13, No. 12, June 30, 
1902. pp. 546-548. 2500 w. 

A general description of the results obtained at this 
exposition by the use of alcohol for power, heating 


and lighting, giving general figures for the consump- 
tion of alcohol as compared with other combustibles. 


Sartiaux, Eugene and Cossman. 


An Alcohol Power Generating Set. (Note 
sur le Groupe Elec! rogène a l'Alcool. Utilisé 
par la Compagnie ‘lu Nord pour la Charge 
des Accumulateurs Alimentant les Cabestans 
Electriques dans les Petites Stations.) Re- 
vue Générale des Chemins de Fer, Paris, 
25 Année, 2 sem, No. 3, Sept., 1902. pp. 
177-182. 2 figs. 


This describes a convenient arrangement of alcohol 
motor and dynamo used for charging accumulators 
for operating winches at small stations on the North- 
ern Railway of France. 


Schottler, R. 


Alcohol Engines at the Berlin Exposition. 
1902. (Die Spiritusmaschinen auf der Aus- 
stellung für Spiritusindustrie in Berlin, 
1902.) Zeitschrift des Vereines der Deutscher 
Ingenieure, Berlin, Bd. 46, Part 1, No. 31, 
Aug. 2, 1902. pp. 1157-1162. 2500 w.; 
Part 2, No. 33, Aug. 16, 1902. pp. 1223- 
1230. 46 figs. 2000 w. 

Descriptions and Illustrations of different types of 
German alcoho! carbureters, locomobiles, and one 
marine motor. 

A translation of the above into French was printed 
with the title—Les moteurs A alcool a l'exposition 
des industries de l'alcool de Berlin, 1902, in the 
Bulletin de la Société d'Encouragement pour l'Indus- 
trie Pore a Paris, Tome 103, No. 91, Sept., 1902. 
pp. 5 G 


Sidersky, D. 


The Berlin Exposition of the Industrial 
Uses of Alcohol, February, 1902. (Rapport 
sur l' Exposition des Emplois Industriels de 
V’Alcool à Berlin, en Fevrier, 1902.) An- 
nales du Ministère de l'Agriculture, Paris, 
21 année, No. 2, June, 1902. pp. 424-440. 
4 figs. 4 tables. 5,000 w. 

This is the official report of the French representa- 
tive at the exposition, and describes the uses of al- 
cohol as exemplified for lighting, heating, power pro- 
duction, and in chemical industries and gives statis- 
tics on the subject for Germany. Compares first cost 
and operating expense of alcohol engine of 25 horse- 
power with other sources of power, and describing 
the then existing state of development of alcohol 
engines in Germany. 


Sidersky, D. 

Industrial Uses of Alcohol. (Les Usages 
Industriels de l' Alcool.) [Encyclopédie 
Industrielle.] 16 mo. xii + 408 pp. 92 
figs. J. B. Bailliére et fils, Paris, 1903. 


This work received the Prix Agronom'que of the 
Société des Agriculteurs de France, in 1903. It con- 
tains chap‘ers on use of alcohol for lighting, heating, 
power and automobiles, also in the chemical] industries. 
Various denaturants suitable for use are discussed 
and also the economic questions involved in the ex- 
tensive use of alcohol for industrial purposes. Under 
the use of alcohol for motive power are given a his- 
tory of the development of the alcohol motor, descrip- 
tions of motors and carbureters, results of consump- 
tions tests, and information concerning the use in 
practice of portable alcohol motors in agricultural 
operations in Germany. 


Sidersky, D. 


Supplementary Study on Lighting by Al- 
cohol. (Nouvelle Étude sur l’Eclairage a 
l’Alcool.) Bulletin de la Société des Agri- 
culteurs de France, Paris, 37 Année, Tome 
57, March 1, 1905. pp. 272-277. 3000 w. 
March 15, 1905, pp. 660-668. 10 figs. 
3000 w. 

This publication is an abstract from a memoir pre- 
sented to the society supplementing the memoir by 
the same author on the industrial uses of alcohol 
also published separately as a book in 1903. This 
article discusses the effect upon lamps of impurities 
in the alcohol, describes and illustrates the construc- 
tion of various kinds of lamps and gives the con- 
sumption and candlepower under test. 


Sidersky, D. 


Alcohol Motors for Rural Uses. (Les Mo- 
teurs a Alcool dans les Exploitations Ru- 
rales.) Bulletin de la Société des Agricul- 
teurs de France, Paris, 35 Année, Tome 53, 
April 15, 1903. pp. 405-418. 7500 w. 


This is an extract from the author’s extensive 
memoir entitled Industrial Uses of Alcohol.“ This 
extract contains a historical account of the attempts 
to use alcohol in internal combustion motors, a sum- 
mary of the consumption tests of Ringelmann and 
others, and a discussion of the results collected by 
Professor Strecker on the actual use of alcohol motors 
for agricultural purposes in Germany. 


Sidersky, D. 


Report on the Industrial Uses of Alcohol 
at the Agricultural Exposition at Halle-on- 
the-Saal, Germany, June 13-18, 1901. (Rap- 
port sur les Emplois Industriels de 1’Alcool 
à l'Exposition Agricole de Halle-sur-Saale.) 
Bulletin Ministère de l'Agriculture, Paris, 
20 Année, 1901, No. 5. pp. 1061-1107. 22 
figs. tables. 16,000 w. 


This report discusses the development of the use 
of denatured alcohol in Germany: the legislation on 
the subject; the economic conditions existing; the 
organiza‘ions for the production and sale of alcohol; 
describes and illustrates alcohol lamps, heaters, and 
engines: gives detailed accounts of investigations on 
motors in Germany, and shows diagrams illustrating 
the increasing use of alcohol in Germany since 1887. 

Summary and conclusions of this report are given 
by LUCIEN PERISSE in Memoires de la Société des 
In emeur Civils de France, Dec., 1901. p. 876. 

W. 


Sorel, Ernest. 


Carburation and Combustion in Alcohol 
Motors. (Carburation et Combustion dans 
les Moteurs a Alcool.) 8vo. 280 pp. 23 
figs. Many tables. Vve. Ch. Dunod, Paris, 
1904. (English translation published by J. 
Wiley & Sons, New York.) 

This work gives a complete account and discussion 
of the ‘ests and experiments conducted by Sorel and 
Ringelmann in France. Part I. is devoted to a dis- 
cussion of the combustion of gaseous mixtures, as 
affected by temperature, pressure, composition of mix- 
ture. and proportions of air present. Products of im- 
perfect combustion are discussed. Part II. deals with 


JUNE, 1908. 


DENATURED ALCOHOL BIBLIOGRAPHY 611 


carbureters for explosion engines. The requirements 
for good carbureters are discussed; the characteristics, 
advantages and disadvantages of the various types are 
explained and illustrated. Numerous investigations, 
with specially designed apparatus, were carried out by 
M. Sorel in establishing the laws controlling the 
various phenomena occurring in carbureters. These 
investigations are fully described and the results are 
given. Part III. deals with the various dissociation 
phenomena taking place in alcoholic gaseous mixtures, 
at different temperatures, as affected by the presence 
of oxygen and the various metals, 


Sorel, Ernest. 


Report on the Liquid Fuels Used in the 
Alcohol Competition of October and Novem- 
ber, 1901, at Paris. (Concours Général de 
Moteurs et Appareils Utilisant l’Alcool Dé- 
naturé. Rapport de la Commission Mixte 
des Liquids.) Annales du Ministère de l’Ag- 
riculture, Paris, 21 Année, No. 1, April, 
1902. pp. 164-173. 4 tables. 2500 w. 

This is the official report of the chemical determina- 
tion of the fuel used in the Paris competition of 1901. 
The report of the first section of the ‘‘Concours’’ is 
referred to in this bibliography under RINGELMANN, 
KASI TELEN; of the second section, under LIN- 


Sorel, Ernest. 


The Phenomena of Combustion in Sta- 
tionary Alcohol Motors. (Sur les Phénomè- 
nes de la Combustion dans les Moteurs Fixes 
à Alcool.) Revue de Mécanique, Paris. Se- 
rial. 


Part I., Tome 12, No. 1, Jan. 31, 1903, pp. 33-49, 6 
figs., 5 tables, 6000 w., describes methods and gives 
results of chemical analyses of fuels used at Paris 
exhibition of May, 1902, also results of analyses of 
exhaust gases, and results of examination of engine 
valves. 

Part II., Tome 12, No. 2, Feb., 1903, pp. 125-148, 
4 figs., 8 tables, 9000 w. This part includes a study 
of the chief compounds in gasoline and a study of 
the temperature-vapor tension curves of alcohol pure 
and with various denaturants, all considered in their 
bearing on the necessary form of carbureters. 

Part III., Tome 13, No. 1, July, 1903, pp. 5-16, 2 
figs.. 3 tables, 3500 w. A discussion of different types 
of carbureters with reference to tbeir suitability to 
the use of alcohol. 

Part IV., Tome 13, No. 2, Aug., 1903, pp. 122-148, 4 
figs., 4 tables, 8000 w. This concludes the study of 
types of carbureters. 

These articles appear to be an official report to the 
Minister of Agriculture, dated Jan. 18. 1903. The 
ma‘ter was largely reprinted later in the author's book 
on the subject. 

A reference to a discussion of this report is given 
in this bibliography under LONGRIDGE, C. C. 


Sorel, Ernest. 

Hydrocarbons for Mixing with Alcohol. 
(Les Carburants de I'Alcool.) Comptes 
Rendus du Congrès de 1’Alcool, Paris, 1903. 
pp. 56-61. 3000 w. 


A discussion of the properties of the various sub- 
Stances available for mixing with alcohol to obtain a 
mixture of high heating power. 


Strecker. 


Data on the Operation of Portable Alco- 
hol Engines in Actual Practice. (Die Spir- 
ituslokomobilen und Erfahrungen tiber Ihre 
Leistungen in der Praxis.) Hildesheimer 
Land und Forstwirtschaftliches Vereinsblatt, 
Vol. 41, No. 9, March 1, pp. 131-135, and 
No. 10, March 8, 1902, pp. 148-153. 


This was an address delivered in Hildesheim, giving 
the substance of the reports received from 120 users 
of portable alcohol engines in agricultural operations. 
The cost of operation, maintenance and general reli- 


ability of these engines in practical use are discussed 
in detail. 

The substance of this address is Included in Sider- 
sky’s Les Usages Industrieis de l’Alcool.’’ 


Fuel Tests of Automobiles. (Épreuves de 
Consommation pour Voitures Automobiles.) 
Le Génie Civil, Paris, Tome 40, No. 21, 
March 22, 1902. pp. 349-350. 5 tables. 
1200 w. 


Data and results of various trials with special refer- 
ence to internal combustion motors using alcohol and 
gasoline. Includes the consumption in liters of fuel 
per ton-kilometer in the competition of 1900 using 
gasoline, in the Paris-Rouen contest Qctober 28, 1900. 
using 50 per cent. mixture of alcohol and gasoline, 
in the Paris-Roubaix contest April 7 and 8, 1901, 
using alcohol gasoline mixture, in the Suresnes-Cor- 
beil contest, February 5, and March 5, 1902, using 
alcohol gasoline mixture and pure gasoline. 


Tedesco, N. de. 


The French Alcohol Competition of 1901. 
(Le Concours General pour 1’Utilisation de 


l’Alcool.) La Revue Technique, Tome 22, 
No. 22, Nov. 25, 1901. pp. 514-515. 
2000 w. 


This article deals with the lighting and heating ap- 
paratus exhibited and the alcohol motors operated. 
The different carbureters are named and classified; 
Oelker’s German experiments on the thermal efficien- 
cies of steam, kerosene, gasoline, and alcohol are 
quoted; table of Arachequesne is given on first cost 
und running expenses with steam, kerosene, gasoline 
and alcohol, as also the similar results obtained in 
France by Loreau. - 


Trillat. 


Denaturing Alcohol and a Study of Va- 
rious Denaturants. (Procédés de Dénatura- 
tion et Etude des Divers Dénaturants.) 
Comptes Rendus du Congrès de l'Alcool, 
Paris, 1903. pp. 61-69. 4000 w. 


A discussion of the qualities which should be pos- 
sessed by alcohol denaturing materials, and of the 
various available materials possessing these qualities. 


Tyrer, Thomas. 


The Need of Duty-free Spirit for Indus- 
trial purposes. Journal of the Society of 
Arts, London, Vol. 52, No. 2684, April £3, 
1904. pp. 504-537. 19 tables. 27,000 w. 
An extensive statistical and economic study of the 


use of alcohol in the arts, but touching only slightly 
upon its use for the development of power. 


United States—Congress, 59th, Ist Session— 


House Committee on Ways and Means. Free 
Alcohol. Hearings before the Committee on 
Ways and Means of the House of Represen- 
tatives, 59th Congress, Ist session, February 
and March, 1906. Government Printing 
Office, Washington. 439 pp. 


This is the complete report of the testimony taken 
at the hearings. 


Vialettes, A. 


Report on the Montpellier Alcohol Com- 
petition. (Rapport sur le Concours de lAl- 
coo] Dénaturé, Appliqué aux Usages Indus-. 
triels Chauffage. Éclairage, et Force Motrice, 
Organisé a Montpellier par la Société Dé-. 
partmentale d' Agriculture.) La Revue- 
Technique. Tome 24, No. 16, Aug. 25, 1903, 
pp. 553-557, 5000 w., and No. 17, Sept. 10, 
1903, pp. 598-599, 1500 w. 
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This is a detailed discussion of all the exhibitions 
and reseatches dealing witb industrial alcohol up to 
the date of the report. 


Viger, M. 

The International Alcohol Exposition 
Held at Vienna in 1904. La Revue Tech- 
nique, Tome 25, No. 19, Oct. 10, 1904. pp. 
1037-1039. 2500 w. 


A report made at a meeting of the National Society 
of Agriculture in France, describing the organization 
and successful carrying out of the Vienna alcohol 
exhibition. i 


Wittelshofer, P. 

Spirit Lighting. (Éclairage à l'Alcool.) 
Uber Spiritus-Beleuchtung. Ergänzungs- 
Heft zum Katalog der Austellung für Gär- 
ungsgewerbe zu Berlin, May 29-June 7, 
1903. Berlin, P. Parey, 1903. 


English version, pp. 101-112, French version, pp. 
45-56 of the French-English edition. German version, 
pp. 48-58 of the German edition. 

A lucid discussion of the value and merit of alcohol 
for lighting as compared with other illuminants. 


Wiley, H. W. 
Industrial Alcohol: Sources and Manu- 
facture. Farmers’ Bulletin, No. 268, U. S. 
Dept. of Agriculture. 45 pp. 10 figs. 


Wiley, H. W. 
Uses and Statistics Farmers’ Bulletin, 
No. 269. U.S. Dept. of Agriculture. 29 pp. 
10 figs. 

A popular treatment of the subject, giving useful 
information including a discussion of the use of alco- 
hol for heating and lighting. 

Anonymous Articles (Arranged 
cally). 


Alcohol Motors. (Les Moteurs à Alcool.) Mé- 
moires de la Société des Ingénieurs Civils de 
France, Paris, Année 1898, 1 Vol. No. 1. 
p. 117. 400 w. 

Quotes the results of experiments by Ringelmann, 
comparing consumption of alcohol, gasoline and kero- 
sene when used in the same internal combustion en- 
gine. Also gives results obtained in Germany on a 
motor made by Koerting Bros., of Hannover. 


Alcohol Motor Car Trials in France. Engineer, 
London, Vol. 92, Nov. 8, 1901. pp. 475- 
476. 5 illustrations of motor cars. 3200 w. 


Describes the trials then being conducted by the 
French Minister of Agriculture with the object of 
increasing the consumption of alcohol. Gives also 
the numerical results of the French road trials to 
determine the economy of the use of alcohol. 


chronologi- 


The French Alcohol Carriage Trials. Autocar, 
Coventry, Eng., Nov. 9, 1901. 1500 w.; 
illustrated. 


A brief account of trials in the neighborhood of 
Paris for obtaining official data upon the economy of 
alcohol and its utilization, 


Alcohol and Automobiles. What the French 
Government is Doing to Make Spirits Re- 
place Gasoline. Motor World, New York, 
Vol. 3, No. 8, Nov. 21, 1901. pp. 223-224. 
Reprinted in Scientific American Supplement, New 
York, Vol. 53, No. 1360, Jan. 25, 1002; pp. 21797- 
21798; 1400 w. 
A discussion of the various French tests of alcohol 
in automobiles. 


The French Alcohol Motor Trials. The Engi- 
neer, London, Vol. 92, Nov. 22, 1901. p. 
535. 1500 w. 


THE ENGINEERING DIGEST 


Gives numerous detailed results of tests at the 
French trials of 1901, and discusses briefly the diffi- 
culties of the use of alcohol in motors and costs. 


Alcohol] Automobiles at the Paris Alcohol Ex- 
hibition [1901]. Scientific American, Dec. 
28, 1901, Serial, Part I. The Gobron-Bril- 
lié. Vol. 85, No. 26, Dec. 28, 1901. p. 428. 
3 figs. 800 w. 


This gives a history of the experiments in develop- 
ing the use of alcohol for power. A half-tone illus- 
tration of a 12 horsepower alcohol Gobron-Brillié 
tonneau, a diagram section through the carbureter 
and two sectional views of the engine are shown. 
There is a full description of the working of the car- 
bureter and of the governing of the fuel supply. 
Part II., The Bardon. Vol. 86, No. 3, Jan. 18, 1902. 
pp. 37-38, 2 figs., 400 w. Describes and illustrates 
the Bardon carbureter and automobile for pure al- 
cohol. A sectfonal diagram of carbureter and a pic- 
ture of the automobile are shown. 


Alcohol in the Industries. (L’Alcool per le 
Industrie.) L’Industria, Milan, Jan. 5, 1902. 
2500 w. 

This is the report of the commission of the Itallan 


government upon the proposed methods of using de- 
natured alcohol for beating and motive power. 


French Spirit Motors. 
Vol. 73, No. 2, Jan. 10, 1902. 
5 figs. 

An account of the steps taken in France and Ger- 
many to use alcohol for driving motors and for light- 
ing and heating purposes. Discusses also the con- 
struction of alcohol motors, 


Official Tests of Alcohol Motors. Scientific 
American, New York, Vol. 86, No. 2, Jan. 11, 
1902. p. 23. 800 w. 


A description of the tests and table of results of 
the French automobile tests using alcohol, in the 
autumn of 1901, made at Paris by a commission of 
experts under the direction of the Minister of Agri- 
culture of France. 


Engineering [London]. 
pp. 45-48. 


The Problem of Alcohol. Automotor and 
Horseless Vehicle Journal, London. Vol. 6, 
No. 65, Feb., 1902. pp. 203-205. 2500 w. 


A discussion of the applicability of alcohol to the 
operation of explosion engines and of the experiments 
made in France and other countries. 


Reprinted in the Scientific American Supplement, 
New York. Vol. 53, No. 1373, April 26. 1902. pp. 
22001-22002. under the title: The Problem of Alco- 
hol for Motive Power.“ 


The Manufacture and Technical Uses of Alco- 
hol in Germany. U. S. Consular Reports, 
Advance Sheets, No. 1288, March 13, 1902. 
10 pp. 6 figs. 2200 w. 


This contains àn account of the special exposition 
at that time being held in Berlin, and gives illus- 
trated descriptions of various interesting exhibits, 
including alcohol motors, and different forms of heat- 
ing and lighting apparatus. 


The Manufacture and Technical Uses of Alco- 
hol in Germany. Scientific American Sup- 
plement, New York, Vol. 53, No. 1370, April 
5, 1902. pp. 21958-21959. 1600 w. 


A description of the Berlin alcohol exposition held 
February 8 to March 16, 1902. 


Lamps, Burners and Heating Apparatus at the 
Paris Alcohol Exposition. Scientific Ameri- 
can Supplement, New York, Vol. 53, No. 
1376, May 17, 1902. pp. 22048-22050. 12 
figs. 3200 w. 


Illustrated descriptions of various lamps with re- 
sults of consumption tests on some of them. The 
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illustrations and descriptions obtained from the fol- 
lowing articles: PERISSE, LUCIEN. Exposition de 
Alcool: Eclairage et Chauffage. La Nature, Paris, 
30 année, 1 sem., No. 1491, Dec. 21, 1901, pp. 35-37. 
3 figs., and GUERIN, H., Concours et expositions de 
moteurs utilisant l'alcool dénaturé; Eclairage et 
chauffage. Le Génie Civil, Tome 40, No. 6, Dec. 7, 
1 pp. 88-92; No. 7, Dec. 14, 1901, pp. 104-106. 20 
gs. 


Trials of Alcohol Motors. The Engineer, Lon- 
don, Vol. 93, No. 2421, May 23, 1902. p. 
504. 2500 w. 

Gives descriptions of the 20 motor vehicles com- 
pleting the trial course from Beauvais to Paris, 59 


miles, and the consumption of fuel, which was a mix- 
ture of alcohol and benzine. 


The Northern Alcohol Race. Autocar, Cov- 
entry, Eng., May 24, 1902. 4600 w. 
An account of this road race in northern France, 


which proved that alcohol could be used satisfactorily 
for vehicles running at high speeds. 


The French Alcohol Tests. (Circuit du Nord.) 
Automotor and Horseless Vehicle Journal, 
London, Vol. 7, No. 7, May 31, 1902.- pp. 
172-175. 3000 w. 

An account of the racing tests and results, and of 
the consumption trials and results. Also a brief men- 
tion of the Paris alcohol exhibition, held under the 


direction of the Minister of Agriculture of France, 
May 1902. ; 


The French Alcohol Automobile Endurance 
Test. Scientific American, New York; Vol. 
87, No. 2, July 12, 1902. p. 19. 600 w. 

A brief account of the endurance run of 571 miles 
in northern France, of the alcohol consumption test 
over 452 miles, and the second international Paris 


exposition of alcohol automobiles and stationary 
motors in May, 1902, 


Carbureters at the Paris Alcohol Show. Auto- 
motor and Horseless Vehicle Journal, Lon- 
don, Vol. 7, No. 8 (No. 74), June 7, 1902. 
pp. 200-201. 5 figs. 1200 w. 


Brief illustrated descriptions of various carbureters. 


The International Exhibition of Alcohol Mo- 
tors. Scientific American Supplement, New 
York. Vol. 54, No. 1391, Aug. 30, 1902. p. 
22289. 2 figs. 2000 w. 

A description of the second international exhibition 
of alcohol motors, organized by: the French Minister 
of Agriculture, May, 1902. 


Report of the Congress for the Economic Study 
of the Industrial Uses of Alcohol Held March 
11-17, 1903. (Congrès des Etudes Econom- 
ique pour les Emplois Industriel de 1’Alcool. 
Comptes Rendus des Séances.) Paris, 1903. 
Imprimerie National, République Francaise, 
Ministère de l’Agriculture. 376 pp. Many 
tables. 3 plates. 

This report gives many papers read at the congress, 
dealing with legislation, statistics, sources and pro- 
duction of alcohol, cost of production and denaturing. 
The most valuable papers relating to the consumption 
of alcohol by burning are: An economic study of the 
comparative value of alcohol and other sources of 
power by M. Chaveau; Hydrocarbons for mixing with 
alcohol by Ernest Sorel; Denaturing alcohol and a 
study of various denaturants. The report includes the 
French laws then existing relating to the use of 
denatured alcohol, by M. Trillat. 


Report of the Congress on the Uses of De- 
natured Alcohol Held in Paris, December 
16-23, 1902. (Congrès des Applications de 
l’Aleool Dénaturé. Rapport et Comptes 


Rendus.) Automobile Club de France, 


1903. 372 pp., 118 figs. and numerous dia- 
grams. 


This report contains many papers and discussions 
on the use of alcohol, among the more important of 
which are: Alcohol carbureters by L. Périssé and 
H. de la Vallette; Use of carburated alcohol in a 
Brillié motor, by Eugène Brilllé: and a contribution 
to the theory of alcohol engines by G. Chaveau. 


Alcohol Engines. The Engineer, London, Vol. 


95, Feb. 13, 1903. pp. 169-170. 900 w. 


An editorial discussion of Sorel’s report on the 

French tests of May, 1902, dealing with the effect of 
alcohol on the engine valves, and the chemical 
analyses of the exhaust gases. 


The Use of Alcohol as Fuel and Illuminant. 


Scientific American Supplement, New York, 
Vol. 55, No. 1425, April 25, 1903. p. 22840. 
3 figs. 1200 w. 


Relates to apparatus shown at the exhibition of the 
Automobile Club of France. 


Alcohol on the Prussian State Railways. The 


Engineer, London, Vol. 95, May 1, 1903. p. 
447. 400 w. 


Summarizes a report by the German Minister of 
Public Works on the employment of denatured alcohol 
for motive purposes and for light, especially compar- 
ing the cost with oil. 


Heating and Lighting Apparatus for Use with 


Denatured Alcohol. 


Numerous brief descriptions of apparatus appeared 
in La Revue Technique during a considerable period 
of time and are here listed together: 

Heating and Cooking Apparatus. Tome 24, No. 13, 
July 10, 1903. pp. 433-435 5 figs. 1800 w. 

Projection Lantern. Tome 24, No. 14, July 25, 
1903. pp. 463-465. 3 figs. 1200 w. 

Projection Lanterns. Tome 24, No. 16, Aug. 25, 
1903. pp. 551-553. 4 figs. 1800 w. 

Lamps. Tome 24, No. 17, Sept. 10, 1903. pp. 593- 
596. 3 figs. 2500 w. 

Projection Lanterns. Tome 24, No. 18, Sept. 25, 
1903. pp. 633-634. 2 figs. 1000 w. 

Alcohol Lamps. Tome 24, No. 6, March 25, 1903. 
pp. 161-164. 3 figs. 2500 w. Tome 24, No. 19, Oct. 
10, 1903, pp. 675-677. 3 figs. 1500 w. Tome 24, No. 
20. Oct. 25, 1903. pp. 719-721. 2 figs. 1800 w. pp. 
722-723. 1 fig. 1200 w. Tome 24, No. 21, Nov. 10, 
1908. pp. 763-764. 6 figs. 1500 w. Tome, 24, No. 
22, Nov. 25, 1903. pp. 807-808. 1 fig. 900 w. Tome 
24, No. 24, Dec, 25, 1903. pp. 895-896. 1 fig. 1000 w. 

Laboratory Apparatus. Tome 25, No. 1, Jan. 10, 

p. 35. 700 w. 


Motor Cars in Paris. The Engineer, London, 


Serial, Part V., Vol. 97, No. 2508, Jan. 22, 
1904. p. 87. 1 fig. 1100 w. 


Discusses similarity of conditions to be secured in 
successful carbureters for alcohol and kerosene, and 
difference from gasoline. Emphasizes necessity for 
special design of engines and carbureters in order to 
secure high efficiency with alcohol. Describes and 
illustrates Longuemare carbureter. 

Part VI., Vol. 97, No. 2509, Jan. 29, 1904. p. 104. 
3 figs. 2000 w. Describes and {illustrates Brouhot 
alcohol carbureter, also the Gobron-Brillié alcohol 
engine which simply sprays its alcohol charge without 
heating, but nevertheless secures high econ- 
omy in comparison with gasoline, according to test 
results which are given. 


Yearbook of the German Alcohol Manufactur- 


ers. (Jahrbuch des Vereins der Spiritus- 
Fabrikanten in Deutschland.) 


This annual volume, begun in 1901, contains each 
year several hundred pages and gives brief accounts 
of tests of engines, heating and lighting apparatus, but 
deals chiefly with statistics and methods of alcohol 
manufacture. 


JUNE, 1908. 


614 THE 


Carbureters. (Etude sur les Carburateurs.) La 
Revue Technique, Tome 26, No. 12, June 25, 
1905. p. 506. 8 figs. 3500 w. 


This article describes and illustrates several forms 
of carbureter suitable for alcohol and other liquid 
fuels. 
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Denatured Alcohol. U. S. Daily Consular and 
Trade Reports, No. 2633, Aug. 6, 1906. 9 
pp. 


Gives information regarding the production, price, 
sale, and use of denatured alcohol in Italy, France, 
Germany, Cuba and Belgium. 


THE GOVERNING AND THE REGULARITY 
OF GAS-ENGINES* 


By JAMES ATKINSON 


The continuous increase in the size of gas- 
engines and the widening field for their em- 
ployment have necessitated various modifica- 
tions in their design and methods of operation, 
the question of their regularity of turning and 
closeness of governing being by no means the 
lease important causes of these modifications. 
It is very usual to hear remarks made as to 
the irregularity of gas-engines, as though they 
were usually and necessarily more irregular 
than steam-engines, such remarks being very 
unfair. It is true that the cyclical variations 
of speed may be slightly greater in the ordi- 
nary single-cylinder Otto“ gas-engine than in 
the case of the ordinary steam-engine; but the 
mean variation is usually considerably better, 
and even with hit-and-miss governing, such en- 
gines are amply steady enough for ordinary 
shop-driving, pumping, and the great majority 
of purposes for which power is required. Even 
for electric-light driving, ample steadiness can 
be obtained by using a 
wheel. 

Methods of governing gas-engines may be 
divided into two classes. In the first class 
the volume of the charge remains constant and 
sufficient to fill the cylinder as nearly as pos- 
sible at atmospheric pressure, but the propor- 
tion of gas to air is varied according to the 
load. In the second the proportion of gas to 
air is kept approximately uniform, but the 
volume of the charge is varied either by closing 
the admission valve before the end of the suc- 
tion-stroke or by throttling; the result in either 
case being a charge sufficient to fill a part of 
the cylinder only at atmospheric pressure. 
The first method is commonly called the ‘‘qual- 
ity” method, and the latter “quantity” method. 

The most desirable arrangement to use de- 
pends to a large extent on the size and type 
of engine, also on the kind of gas employed. 


From a paper read before the Institution of Mechanit- 
cal Engineers, April 10, 1908. 


sufficiently heavy fly- 


It is desirabie to use the quality type with en- 
gines having any considerable weight of re- 
ciprocating parts attached to one connecting- 
rod, because under these circumstances the 
inertia of the reciprocating parts should be 
cushioned by the compression pressure in the 
cylinder at the time of ignition, otherwise 
shock may be caused similar to that in a steam- 
engine working with insufficient compression 
or lead. Either the quality or quantity 
method is applicable to engines having only one 
piston attached to the one connecting-rod and 
running at a moderate speed, as under these 
circumstances the reduced compression pres- 
sure is sufficient to take up the inertia forces 
and to prevent shock at the time of ignition. 
When some kinds of producer gas are used it 
is necessary to have governing appliances 
which are not liable to be upset by a little tar 
or dust in the gas. 

The quality method may be subdivided into 
hit-and-miss governing, variable gas-admission 
uniform during the suction-stroke, and variable 
gas-admission caused by opening the gas-valve 
earlier or later during the suction-stroke, but 
always closing it at the end of this stroke, the 
contents of the cylinder when reduced loads 
are being carried being to some extent strati- 
fied, air being next to the piston and a rich 
mixture drawn in last, remaining near the 
firing-point. 

The quantity method of governing may be 
divided into throttle governing and cut-off gov- 
erning. With one or two unimportant excep- 
tion all types of governing are included in the 
above. 

For many years hit-and-miss governing was 
universally and exclusively employed, and it 
still remains the usual method for small or 
moderate sized engines. So far as the author 
is aware, its economy has practically never 
been excelled, being only equalled on full loads 
by very carefully arranged methods, and on 
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light loads it is still necessary to combine hit: 
and-miss governing with other methods to ob- 
tain such results. 

As usually constructed the governor decides 
whether there is to be a hit and a miss by the 
fact of one knife-edge passing on one side or 
the other of a second knife-edge, practically 
by a hair line, and the same hair line on all 
loads; the governor itself therefore always 
governs when in one position, and it does not 
much matter if it is very far from being 
isochronous; also, as it has very little actual 
work to do, the parts to move being very light 
and there being scarcely any resistance to 
overcome, a very small governor will effectu- 
ally control a large engine. The closeness of 
governing, or the mean variation of speed, on 
varying loads with an engine having a, fairly 
heavy fly-wheel can easily be kept within 2% 
from full load to any load. 
fitted with hit-and-miss governing are arranged 
so that if the engine pulls up on the load from 
any cause, the operating gear for opening the 
gas-valve is drawn out of contact as the engine 
slows down and before it stops, thus the engine 
cannot stop with the gas-valve open. This 
precaution is absolutely necessary for the 
safety of engines liabie to be left for long 
periods by the attendant, and drawing their 
air charges from the engine room. , 

The ordinary hit-and-miss gear is well 
known, but a recent improvement may be de- 
scribed. It consists in allowing the blade of 
the pusher a small amount of side play at 
right angles to the line of thrust, so that the 
knife-edge may always find the bottom of the 
V in the die in whatever position the latter 
may be held in the governor rod. When dis- 
engaged, the blade rests in the V of the fixed 
block and naturally slides to the bottom there- 
of, thus returning to its proper position should 
it have been deflected sideways by the motion 
of the die. The deflections, without this im- 
provement, though small, often cause corre- 
sponding movements of the governor, and oc- 
casionally nibbling or partial opening and sud- 
den fiying back of the gas-valve, accompanied 
by needless wear and tear, objectionable noise, 
and sometimes irregular explosions in the 
cylinder. 

There is a tendency in some quarters to be- 
little hit-and-miss governing, but for many 
purposes, especially in small engines, it still 
remains the most suitable arrangement, and it 
is advisable to give due weight to the solid 
and substantial advantages it offers before sub- 
stituting other arrangements. 


Most gas-engines 
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Quality-governing by admitting the gas in 
Varying quantit.es continuously throughout the 
suction-stroke is not generally adopted, though 
some very large engines have been controlled 
in this manner. The extent to which varia- 
tion in richness of the mixture can be carried 
out in this way is somewhat limited. If the 
charge is either too rich or too weak, it will 
not ignite freely, but will burn slowly, and in 
either case a point is very soon reached when 
it burns so slowly as to continue still inflamed 
during the whole of the exhaust-stroke, and 
until the commencement of the suction-stroke, 
when the fresh charge drawn into the cylinder 
is fired by the smouldering flames still linger- 
ing there, and an explosion takes place whilst 
the admission-valve is still open, resulting in 
burnt products being driven into the air and 
gas mains, sometimes causing the next or sec- 
ond charge to be vitiated, so that two full 
working strokes are occasionally spoiled in 
this way. 

When the engine is always working on full 
load, or almost full load, this method of gov- 
erning can be used successfully, but for en- 
gines which have to govern throughout the full 
range of work from full load to no load it is 
not satisfactory. It has, however, the advan- 
tage of simplicity. A very common arrange- 
ment is to have two throttle-valves, one in the 
air-main and one in the gas-main, controlled 
by the governor which closes one as it opens 
the other, and vice versa. As these throttle- 
valves can be arranged to be in equilibrium, 
the governor need not be very powerful. In 
small or medium-sized engines the addition of 
a gas-valve and hit-and-miss governing, to 
come into operation so as to miss occasionally 
when the engine is running below half load, 
makes a great improvement to this type of 
governing, by preventing the irregularities 
which might otherwise occur on these light 
loads and also the excessive gas consumption. 
Unfortunately, hit-and-miss governing is 
scarcely suitable for large engines, owing to 
the inadvisablility of opening a large and neces- 
sarily heavy gas-valve by means of a knife- 
edge. 

Variable gas admission caused by opening 
the gas-valve earlier or later during the suc- 
tion-stroke, but always closing at the end of 
this stroke, is a method of governing which is 
of recent years rapidly coming into use, and is 
a most satisfactory method, at any rate for 
large gas-engines. By admitting the air and 
gas in this way when working on light loads, 
air only is first drawn in, the gas being ad- 
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mitted towards the end of the suction-stroke; 
the result is that part of the charge next to the 
piston does not contain any gas, or only a very 
small proportion, but the part near the igni- 
tion point has sufficient to make it freely ig- 
nitable, there being what is known as stratifi- 
cation throughout the cylinder during both the 
suction and the compression strokes. In the 
earlier days of gas-engines Mr. Frank Crossley 


perfected a method of applying this principle. 


to the smaller engines made in those days by 
means of a stepped gas-cam for opening the 
gas-valve, the various steps causing the gas- 
valve to be opened earlier or later according 
to the power required, but always closing with 
the air. 


FIG. 1.—-THE CROSSLEY GOVERNING GEAR. 


A very considerable proportion of the large 
gas-engines recently made have been governed 
in this manner, including all of the Oechel- 
häuser and Körting types, in which it is prac- 
tically necessarily adopted. Also a very large 
number of double-cylinder engines, which un- 
avoidably have considerable inertia in the re- 
ciprocating parts. 

The author's firm having recently con- 
structed some tandem engines of 500 to 600 
HP., the question as to the method of govern- 
ing them had to be considered. 

A novel type of governor was adopted, the 
arrangement of the gear being shown in Fig. 
1. Referring to Fig 1, a main casting, A, is 
fixed on the top of the cylinder in which the 
valve proper is inserted. It has an air connec- 
tion B, containing a throttle-valve C, which is 
fixed definitely in one position to suit the gas 
which is being used, also a gas connection D, 
containing a gas-cock E, which serves to regu- 
late the gas. The admission valve F is opened 
at the commencement of each suction-stroke 
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by means of a cam-rod and lever in the usual 
manner, being closed by a spring G at the end 
of the suction-strokes. The gas valve H is 
centered on the spindle of the valve F, and 
has attached to it at its upper end a vacuum 
piston I; the admission of air, either freely, 
partially or its non-admission to the vacuum 
cylinder, is controlled by a cylindrical plug J, 
having a groove turned in it which opens or 
closes the air connection. The position of this 
piug J is decided by the governor, a movement 
of about % in. controlling the speed of the en- 
gine from full load to no load. Acting on the 
gas valve there is a nut M, which forces the 
vacuum piston I to the end of its upward 
stroke whenever the admission valve F is 
closed, being assisted finally by a strong buffer 
spring L. When the valve F is closed, it will 
be seen that the spring K is neutralized; as 
soon as the valve F commences to open, the 
pressure of this spring at its upper end is 
taken by the nut M, which is screwed on the 
spindle of the valve F, and the pressure at the 
lower end tends to open the gas valve H. If 
the plug J allows free access of air to the 
vacuum cylinder, the gas valve H moves with 
the valve K, and also closes with it, allowing 
a uniformly rich charge to be drawn into the 
cylinder during the whole of the suction-stroke, 
thus giving full power impulses. If, however, 
the plug J closes the communication from the 
atmosphere to the vacuum cylinder, the 
vacuum in the cylinder prevents the gas valve 
H being opened, a few pounds vacuum in this 
cylinder being amply sufficient to overcome 
the power exerted by the spring K; under 
these circumstances no gas is admitted during 
the suction-stroke, but as the air passage B is 
freely open, air only is drawn into the cylinder 
and there is no impulse; this represents two 
extremes, which in practice rarely occur, as 
the plug J is usually in such a position as to 
give a more or less restricted admission of air, 
causing a partial vacuum in the vacuum cylin- 
der at the commencement of each suction- 
stroke, this partial vacuum, restraining the 
opening of the gas valve, making it open later 
and more slowly; it, however, catches up to 
the main admission valve and always closes 
with it, consequently air only to a greater or 
less extent is drawn in first and a rich mixture 
at the last. There is a small snifting valve N 
opening outwards from the vacuum cylinder, 
which always ensures the prompt return of 
the valve F in closing. 

It will be seen that all the governor has to 
do, when governing a tandem-engine having 
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two single-acting cylinders, is to move two 
small cylindrical plugs which are an easy 
sliding fit. in their cylinders, the plugs them- 
selves being always in equilibrium, with the 
result that prompt and certain control is 
always ensured. The vacuum-pistons, the 
springs, and the other moving parts are all 
enclosed and shut off from communication 
with the gas, consequently any tar or dust in 
the gas can only gain access to the gas-valve, 
which is so constructed that its movement can- 
not be clogged; the mechanical parts are also 
constructed so that any wear will be infinitesi- 
mal. The actual operating medium is atmos- 
pheric air, which is costless and indestructible. 

A short time ago an engine fitted with these 
valves was tested by Dr. Nicolson, Professor of 
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pressure, according very closely to the heat 
value given by the analysis. The engine was 
running on a brake load of 559 HP., the gas 
consumption per B. HP. reduced to 0° C. and 
760 mm. was 51.94 cu. ft. per B. HP.-hr. The 
heat supplied was therefore 8,128 B. T. U. per 
B. HP.-hr. The thermal efficiency on the 
brake was therefore 31.32%. (I. HP. = 613.6; 
thermal efficiency on the I. HP. = 35.6%.) 80 
far as the author is aware, this is the highest 
efficiency that has been obtained in a large gas- 
engine in any well-authenticated trial. 

Good governing is only one of the require- 
ments in gas-engines: when extreme regularity 
is necessary, more than one cylinder and 
heavy fly-wheels containing a considerable 
amount of inertia are also needed. 


TWO- CYLINDER VIS-A-VIS. 


THREE- CYLINDER VERTICAL. . 


A H N N 
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FIG. 2.—TANGENTIAL TURNING EFFORTS ON GAS-ENGINE CRANK-PINS. 


Engineering at the Municipal School of Tech- 
nology, Manchester. 

The engine speed varied only from 119.4 to 
121.4 revolutions per minute when the horse- 
power was instantaneously dropped from about 
600 to about 50. The total variation in speed 
was therefore 1 2/3% of the mean speed. The 
full load was then thrown on again as quickly 
as possible, and so on in succession. The 
speed of the engine under such circumstances 
never varied more than the above percentage. 
No back-firing of any kind took place. 

A further advantage of this gear is that it is 
perfectly noiseless, with the exception of a 
slight hissing noise due to air entering and 
leaving the vacuum cylinders. 

The gas used was made from bituminous 
coal in a Crossley plant. 

The gas was tested in a Junker calorimeter 
during the time of the test, the gas being 
taken from close to the inlet to the engine; 
the result was 149 B. T. U. per cu. ft. on the 
lower scale, at atmospheric temperature and 


In designing gas-engines to make them so 
that they will not exceed a definitely stated 
amount of irregularity, careful estimates have 
to be made as to the effect of the number and 
disposition of the cylinders, the power of the 
impulses, the inertia in the fly-wheel, the effect 
of the inertia of the reciprocating parts and of 
the compressions. A number of curves have 
been carefully prepared for the different ar- 
rangements in common use and under ordinary 
conditions. Some of these curves are shown 
in Fig. 2. The author is aware that somewhat 
similar curves have been given in different pub- 
lications, but not in a form in which they could 
be used conveniently. 

The cylinders in all instances are assumed 
to by single-acting, 18 ins. in diameter and 
2-ft. stroke, and working with a mean pressure 
of 88.2 lbs. The compression pressure is 180 
lbs. and the mean pressure during compression 
is 37.2 lbs. The total force exerted during a 
working stroke in any cylinder is thus that 
corresponding to a mean pressure of 88.2 + 


JUNE, 1908. 


618 


37.2 = 125.4 lbs. inch of the 
piston. 
The net power resulting from one impulse 


is:— 


per square 


88.2 x 254.5 x 2 
= 20.04 ft.-tons. 
2240 

For the purpose of enabling direct compari- 
son between the various types of engines to be 
made, they are all assumed to be fitted with 
fly-wheels which have thirty impulses of 
kinetic energy in them when running at their 
mean speeds; that is to say, 20.04 x 30 = 601.2 
ft.-tons. 


li 2.. 3. 4. 5. 

deg. 

Single cylinder.. 1 106.3 1/49.9 1.8 
Vis-à-vis ...... 1.29 138 1/38.5 2.33 
Tandem ....... 0.836 88.6 1/59.7 0.75 
Double tandem.. 0.129 13.75 1/383.3 0.06 
Three cylinder. . 0.716 76.17 1/69.5 0.42 
Six cylinder.... 0.144 15.5 1/338.3 0.044 


The table above gives in column 1 the type 
of engine. In column 2 the areas between the 
curves of turning efforts and the mean work- 
ing lines from which the excess or the de- 
ficiency of work done can be estimated, these 
areas being given relatively to a single-cylin- 
der engine which is taken as 1. Column 3 
gives the mean pressure per sq. in. on the 
piston throughout a working stroke which 
would give an amount of power corresponding 
to the excess or to the deficiency. Column 4 
gives the speed variation expressed according 

Maximum — Minimum 
to the formula , assum- 
Mean 

ing that the kinetic energy in the fly-wheel at 
mean speed is 30 impulses. Column 5 giveg 
the difference in degrees the fly-wheel of the 
engine would be ahead of, or behind, a wheel 
of constant speed. 

The particulars given in the table are ob- 
tained in the manner described below; the 
figures for the single-cylinder engine being 
worked out, and those for the other types in a 
similar way. In the case of the single-cylinder 
engine the area of curve above the mean power 
line during the first stroke, corresponds to a 


mean pressure of 67.67 lbs. per square inch of. 


piston referred to the full movement of the 
crank-pin for this working stroke and 
67.67 x 3.1416 
= 106.3. 
2 
Thus the excess of power in this engine having 
a cylinder 18 in. x 2 ft. is 
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106.3 x 254.5 x 2 
2240 
and this amount is added to the kinetic energy 
in the fly-wheel every impulse, accelerating its 
speed from its lowest to its highest speed. 
One-half the amount of 24.15 tons, or 12.075 
ft.-tons added to or subtracted from the mean 
kinetic energy of 601.2 ft.-tons is 613.275 ft.- 
tons maximum and 589.125 ft.-tons minimum 
kinetic energy. The speed of the fly-wheel 
will vary in proportion to the square roots of 
these energies, or in the ratio of 24.764 to 
24.273, the mean of these being 24.518, and 
the difference 0.491; the fraction 
0.491 1 


— 24.15 ft.-tons, 


24.518 49.95 
will represent the speed variation in this en- 
gine according to the formula 
Maximum — Minimum 


Mean 
Irregularities in speed cause the fly-wheel of 
the engine to get ahead of, or behind, absolute 
uniformity. In a single-cylinder engine of the 
Otto type it passes from its most retarded posi- 
tion to its most advanced position and back 
again during the time the crank is making two 
revolutions and passing through 720°. Twice 
during this 720° the fly-wheel is moving at the 
speed corresponding to absolute regularity, and 
when gaining on, or losing on, this speed it 
1 : 
moves at a mean of times the mean 
49.95 x2 
speed of the fiy-wheel, plus or minus this 
720° 

will give 

. 49.95x2x2x2 
the total distance in degrees that the fly-wheel 
varies from uniformity, and half this will be 
the amount which the fly-wheel is ahead of or 

720° 


speed; consequently 


behind it. In this case = 1.8°. 


49.95x2x2x2 


The figures for the other types of engines 
given in the table are obtained by similar cal- 
culations; in the figures given in the fifth col- 
umn, however, it is necessary to bear in mind 
that the 720° applies to the vis-a-vis type as 
well as the single-cylinder engine, owing to the 
fact, as shown in its curve, that the accelera- 
tion continues during two consecutive strokes 
(the small area in between has to be de- 
ducted); in all the other instances the 720° 
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Tequires arso to be divided by the number of 
cylinders. 

Speed variation is the important factor when 
considering gas-engines as employed for most 
purposes, but for the special purpose of driving 
alternators in parallel, also for some other 
uses, speed variation is only one of the factors 
which have to be considered; it is necessary to 
combine it with a time element, and thus ob- 
tain the position variation—a point which is 
very frequently overlooked in this connection. 
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It will be seen by comparing columns 4 and 5 
that there is a very considerable difference in 
the relative variations of the different types of 
engines, and yet it is most unusual for anyone 
to ask for anything but speed variation when 
inquiring about an engine. 

A notable feature emphasized by the table is 
the excellent result which can be obtained by 
a double-tandem, single-acting cylinder engine; 
that is to say, one having four single-acting 
cylinders operating on to two cranks. 


THE ECONOMIC VALUE OF WATER-POWER 


FROM “THE ELECTRICAL REVIEW” LONDON 


In his presidential address at the Technical 
High School Fredericiana, in Karlsruhe, the 
Rector, Prof. Dr. Rehbock, the purchase of 
whose plans for the Murgthal Barrage by the 
Baden Government has brought the resources 
of this country for electrical water-power 
schemes prominently into the foreground, gave 
an interesting résumé of the economic value 
of water-power as compared with steam-gen- 
erated power. After tracing the application 
of mechanical power to the use of mankind 
from its infancy, the Professor laid stress upon 
the fact that steam-driven, as compared with 
water-driven, power works present the ad- 
vantage that they may be erected anywhere; 
thus costly transmission of power over long 
distances is avoided, while in many parts of 
the world, especially in low-lying parts, no 
water-power is available. Another important 
factor is that heat-driven works can always be 

utilized to their full capacity, while water- 
driven works, unless provided with sufficiently 
large storage reservoirs, have to reduce their 
output at certain times of scarcity of water 
supply. 

The points in favor of water-driven works 
are that they are cleaner, do not vitiate the 
atmosphere, and are less dependent upon the 
ability or willingness of the staff (practically 
unaffected by strikes). They are perfectly 
independent of the difficulties connected with 
the supply of fuel, and, above all, they pro- 
duce energy at a low cost. 

The cost of the unit of energy is naturally 
the most telling factor in this comparison. 
Under the best possible conditions, i. e., when 
erected near coal deposits and with regular 
and continuous work, heat-driven power works 
cannot produce a kilowatt-hour under 0.25 ct. 
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to 0.5 ct., equal to 0.38 ct. to 0.75 ct. at the 
switchboard. If the demand is subject to 
great variations, as, for instance, in light and 
railway supply stations, and when coal has 
to be obtained from a distance, that cost is 
often more than doubled. High-pressure 
water-power works are able to produce the 
power at one-half or one-third less, and even 
the low-pressure works, though more expen- 
sive, produce power at a much lower cost than 
it is possible for heat-driven works to do. 

In any important power work it is a ques- 
tion of providing many milllons— sometimes 
more than 100 millions—of such units per 
year, and this means an economic advantage 
of such great value that it will compensate the 
mountainous districts, which are rich in water, 
for any disadvantage they present as compared 


with the flat country districts. 


The countries in which water-powers have 
been exploited in a large way, especially Switz- 
erland, Austria and Upper Italy, have already 
found considerable profit by their venture. 
The rapid economic advance in this direction 
which has taken place in the last few years is, 
above all, due to the exploitation of the large 
water-powers of the Alpine rivers. 

It is at present not possible to say with 
certainly how far the water-powers of any 
country will be able to cover the energy re- 
quired. We can approximately estimate the 
power contained in the flowing rivers of some 
parts of the world’s surface, where we know 
the area of the country, average height above 
sea level, evaporation and rainfall, and quan- 
tity of water flowing into the sea. What part 
of this theoretically available material can be 
put into practical use cannot be estimated ex- 
actly without devoting to it a study and labor 
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requiring much time, as the relation of the 
available supply to the production of energy 
varies very largely, and is dependent upon 
local conditions, supply of fuel, etc. 

Theoretically, the energy of the flowing 
waters on the world’s surface aggregates 8,000 
million HP., or 143 HP. per square mile, and 
5 HP. per inhabitant. In Germany these 
figures represent a total of 16 million HP., or 
80 HP. per square mile, and about 1% HP. 
per inhabitant. The Grand Duchy of Baden 
possesses, quite apart from the power de- 
rivable from the Rhine, 1,000,000 HP., equal 
to 172 HP. per square mile, or % HP. per in- 
habitant. The power obtainable from the 
Baden shore of the Rhine would increase these 
figures to 2,600,000 HP.; 445 HP. per square 
mile, and 1% HP. per inhabitant. This means 
that Germany has only half of the world’s 
average, while Baden has more than three 
times as much as far as area is concerned, 
although the density of the population reduces 
the figures to 1% HP. per inhabitant. In con- 
sequence of its mountains, heavy rainfall and 
the Alpine waters coming down the Rhine, the 
Grand Duchy of Baden is comparatively very 
rich in water- power. 

Although no reliable estimate can be made 
of the world’s power supply derivable from 
water-power, it is certain that there exists 
more than sufficient to supply all needs. Even 
taking the utilizable quantity at one-sixteenth 
of the total, an estimate which is really much 
too low, there will be 500,000,000 HP., or 9 
HP. per square mile, which is ten times as 
much as the equivalent of the 1,000 million 


tons of coal, the demand on the coal resources 


in 1907. This is a most satisfactory circum- 
stance, as the coal deposits of many civilized 
countries may be said only to be sufficient for 
the lifetime of a few generations, while the 
large deposits in China will only last for an- 


other few centuries if the demand keeps on 


increasing at its present rate. 

While thus the world’s supply is assured, 
the conditions in the different countries are 
very different. The apparently available sup- 
ply of 2 to 2.5 million HP. in Germany is not 
equal even to the present demand. Amongst 
the German States, Baden takes the first place 
with about eight times of available power, 
while it is only second to Switzerland as re- 
gards all European States, and with the de- 
velopment of Lake Constance it could be made 
to take the first place in Europe amongst the 
countries possessing water-power. 

At a low estimate, the cost would be 0.5 ct. 
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per HP. per hour in unregulated high-pressure 
works, and in the case of exploiting the Rhine, 
where the installation is costly, but, on the 
other hand, the supply fluctuates very little. 
In high-pressure works regulated by storage 
reservoirs the cost would be 0.25 ct. per HP.- 
hour; those works may be estimated to cover 
25% of the total. The total water-power avail- 
able in Baden, at a rough but low estimate, 
represents an annual profit of $3,000,000 on a 
capital of $75,000,000. This represents a 
saving of two million tons of coal, or of $7,- 
500,000, and each 25 cts. rise per ton of coal 
means a further saving of $500,000. 


According to Mr. H. M. Wilson, in a recent 
issue of Power,“ there is now a total of 
4,500,000 HP. in the United States developed 
from water sources, and the investigations by 
the Government lead to the belief that this 
can be increased to 10,000,000. The water- 
resources branch of the Geological Survey is 
studying the water supplies of the country, 
with a view to ascertaining their availability 
for the production of power for the irrigation 
of arid lands, or the draining of swamp lands 
and for domestic uses. Its work will result 
in conserving the water supply by the con- 
struction of reservoirs for the storage of flood 
and the increase of dry-season discharges. 

As yet, no estimate of even an approximate 
nature can be made of the water flowing per- 
ennially in our streams, or which may be im- 
pounded in storage reservoirs, and which may 
be made available for utilization in generating 
power. It is well known that but a small pro- 
portion of the available water-power in the 
streams is as yet so utilized. Unfortunately 
no statistics have been gathered of the present 
condition of the development of water-powers 
or their future possibilities. The following 
approximate data are presented in the light of 
the knowledge of the topography and hydrog- 
raphy of the United States, garnered from em- 
ployees in various branches of that service. 

In New England there is developed 1,000,- 
000 HP., and there may be ultimately avail- 
able for power purposes a total of 1,500,000 
HP. In the Great Lake region the present de- 
velopment is 1,250,000 HP. with a possible de- 
velopment of 4,000,000. In the Piedmont re- 
gion on the Atlantic and south Atlantic slopes, 
1,250,000 HP. is now developed, with 3.000,000 
possible of development. In the central North- 
west 500,000 HP. has been developed. with 
a total of 1,000,000 possible. In the Rocky 
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mountain and Pacific regions there is now 
1,500,000 HP. in operation, with 5,000,000 
possible. In consequence of the water-re- 
sources branch there has been added in recent 
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years nearly 1,000,000 HP. from water sources. 
All this power is of value in performing its 
share of conserving the fuel supply of the 
country. 


COMBUSTION AND HEAT-BALANCING IN 
LOCOMOTIVES" 


By LAWFORD H. FRY 


Three losses with the heat usefully employed 
in the production of steam must account for all 
of the heat contained in the coal, and complete 
the heat balance. 

(1) Loss of Heat in the Products of Com- 
bustion.—The products of combustion consist 
of certain dry gases, and in addition to these 
a considerable amount of water vapor from the 
water of combustion of hydrogen in the coal, 
and from the moisture in the coal and in the 
air. There is also a trace of sulphuric acid 
from the combustion of the sulphur. In the 
St. Louis tests the water of combustion with 
the sulphuric acid amounted to 0.40 lb. per 
pound of coal burned. The moisture in the 
coal was always in the neighborhood of 1%, 
and, therefore, the water vapor produced, per 
pound of coal burned, may be taken with suf- 
ficient accuracy as 0.41 Ib., as fired. In addi- 
tion to this vapor, the moisture in the air ad- 
mitted for combustion must be taken into ac- 
count. The percentage of moisture in the air 
can be determined from the wet and dry ther- 
mometer readings which were taken. The 
weight of the dry gaseous products of combus- 
tion per pound of coal burned is 0.54 lb. more 
than the weight of air supplied per pound of 
coal. The amount of heat carried off by the 
products of combustion depends on the weights 
of dry gas and water vapor produced per pound 
of coal burned; on the temperature at which 
they escape to the smoke-box; and on their 
specific heat. 

(2) Loss of Heat by External Radiation.— 
This loss was not measured in the St. Louis 
tests. It seems, however, permissible to as- 
sume that the loss by external radiation is 5% 
of the heat utilized by the boiler in evapora- 
tion. 

(3) Loss by Imperfect Combustion.—This 
falls under two heads: — 


*From a paper read before the Institution of Mechani- 
eal Engineers, dealing with experiments made on the 
locomotive testing plant of the Pennsylvania R. R. at 
the St. Louis Exhibition, and later at the Altoona (Pa.) 
shops. 


(i) Loss by production of carbon-monoxide. 

(ii) Loss by escape of unburnt coal at chim- 
ney and ashpan. 

(i) The first-mentioned loss can be calcu- 
lated from the analysis of the flue gases. 
There is a general tendency for the loss by CO 
to increase as the rate of combustion is in- 
creased, but except in Series 100 there is no 
very serious loss on this score. In Series 100 
one individual test shows a loss of 16.33% by 
CO. This is due to the rapidity with which 
the air supply falls off as the rate of combus- 
tion is increased. Evidently the difficulty of 
getting air to the fire limited the power of this 
boiler, and prevented the rate of combustion 
being pushed above 90 lbs. of coal per square 
foot per hour. 

(ii) The loss of heat by the escape of un- 
burnt coal is the most important loss in the 
heat balance when the boiler is working at full 
power. The coal escapes unburnt in three 
ways:— 

As sparks; Into the ashpan; As unconsumed 
gas in the products of combustion, entailing a 
secondary loss by the sensible heat of the un- 
consumed gas in the smoke-box. 

As the necessary observations were not 
taken, it is not possible in the present tests to 
determine the separate value of each of the 
four items of the loss by unburnt coal, but the 
total amount of heat lost can be determined 
by a method which is illustrated by the follow- 
ing example:— 


In Test 8006 there is known % 


Heat of evapor ation 47.20 
Heat lost by external radiation..... 2.36 
Heat lost in the production of CO.. 0.70 
50.26 

This leaves as the loss to be divided be- 

tween the products of combustion 
and unburnt coal..............6. 49.74 
100.00 
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The heat lost in this test in the products of 
combustion was 19.3% of the total heat of the 
coal actually burned. Now if, for example, 
25% of the coal were to escape unburnt, the 
loss in the products of combustion would ap- 
ply only on the remaining 75% actually burned, 
and would be 0.75 x 19.3, or 14.5% of the heat 
of all coal fired. Consequently, if P is the per- 
centage of heat lost by coal escaping unburnt, 
the loss in the products of combustion is 
19.3 [(100 — P)/ 100]% of the total coal 
fired, or calling this Pi we have P. = 19.3 
(100 — P)/ 100], and P. + P 49.74, 
whence, by simple algebra, it is found that P, 
the loss by unburnt coal, is 37.7%. 

The general results of all the tests is that 
the efficiency of the absorption of the heat is 
practically independent of the rates of com- 
bustion and evaporation, so that under all con- 
ditions of working the heating surface absorbs 
about 81% of the heat produced by combus- 
tion. Approximately, the same figure is ob- 
tained for all four boilers, although they vary 
considerably as regards design and ratio of 
heating surface to grate area. The figures 
show that the efficiency of the boiler, as a 
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whole, is mainly determined by the efficiency 
of the combustion, which falls rapidly as the 
rate of combustion is increased. 

Although the smoke-box temperature at 
which the products of combustion escape in- 
creases as the rate of combustion increases, 
the percentage of the total heat carried away 
by these gases is reduced. This is due to the 
reduction of the weight of gas produced per 
pound of coal burned. When the rate of firing 
was increased from 30 lbs. to 130 lbs. per sq. 
ft. of grate, the weight of the products of com- 
bustion was reduced from about 18 lbs. to 
about 8.5 lbs. per lb. of coal fired. For com- 
plete combustion about 11 lbs. of air are re- 
quired, so that when the boiler was forced it 
was not possible to get enough air through the 
fire to burn all of the coal fired. The figures 
obtained show that the locomotive of Series 
100 is particularly choked for want of air. 
The author learnt with much interest, after 
writing the foregoing, that since the tests the 
Pennsylvania Railroad has increased the area 
of the air inlets in the ashpan of this locomo- 
tive, with the result that it steams much more 
freely and efficiently. 


CALCULATING PORTLAND CEMENT CLINKER 


The usual rule for calculating the clinker 
formed by burning a raw material is to add 
the percentages of silica, oxide of iron and 
alumina, lime and magnesia and to divide this 
sum into the percentage of each compound, 
multiplied by 100, for the percentage of that 
compound which will be present in the clinker. 
The results thus obtained for silica, for iron 
oxide and alumina will be too low and the lime 
much too high. This is because the ash of the 
fuel enters into the composition of the clinker, 
and also because the clinker contains constitu- 
ents present in the raw materials not entirely 
volatilized in burning, viz., soda, potash, sul- 
phur trioxide, etc., carbon dioxide and water. 

To calculate the composition of the clinker 
from the analysis of the raw material is there- 
fore impossible, and we must assume certain 
corrections. First of these is for the coal ash 
entering into the clinker. Experiments show 
that in the rotary kiln about one-half of the 
ash enters the clinker. West Virginia gas slack 
coal averages about 10% ash, composed of 
about 40% silica and about 20% each of iron 
oxide and alumina. If 90 Ibs. of coal are re- 
quired to burn a barrel of cement, about 15 
Ibs. (equivalent to 1.5 lbs. of ash) are required 


per 100 lbs. raw material burned. If half the 
ash enters the raw material, the silica is in- 
creased by % x 1.5 x 0.40 = 0.30%, and the 
iron and alumina each % x 1.5 x 0.20 = 0.15% 

Analyses of Lehigh Valley clinker, fresh from 
the kilns, show it to contain about 2% of pot- 
ash, soda, sulphur compounds, carbon dioxide 
and water combined. Clinker from other lo- 
calities will probably not vary widely from this. 

Assuming the above corrections the rule for 
calculating clinker from the mix analysis is 
as follows: 

Add the percentages of silica, oxide of iron, 
alumina, lime and magnesia. To the sum add 
2.75. Call the result the “Clinker Total.“ 

To find percentage of silica, add 0.30 to the 
percentage of silica in the raw material, multi- 
ply the sum by 100 and divide the ‘‘clinker to- 
tal” as found above. The result will be the 
percentage of silica in the clinker. 

To find percentage of iron oxide or alumina 
add 0.15 to the percentage of iron oxide or 
alumina in the material, multiply by 100 and 
divide by clinker total. 

To find percentage of lime or magnesia, di- 
vide percentages of these by clinker tota]l.— 
From “The Chemical Engineer.“ 
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ELECTRIC DRIVING OF ROLLING MILLS 


AND THE CHOICE OF A PRIME MOVER 
By WILLIAM T. DEAN 


CONDENSED FROM THE 


The recent successful development of inter- 
nal combustion engines in large sizes suitable 
for use with blast furnace gas has directed the 
attention of steel works engineers and mana- 
gers to the possibility of electrically driving all 
the machinery in such plants. 

The first consideration in any particular case 
involving electric drive is—will it pay? Can 
more steel be turned out fora given cost, or the 
same steel for a lower cost than with a steam 
driven mill? The next question is—will the 
electric motor meet the severe requirements of 
steel mill practice such as continuous operation 
24 hours per day and 30 days per month, will 
it withstand severe overloads even to the point 
of stalling, will the serious mechanical shocks 
incident to rolling, destroy bearings and de- 
teriorate insulation to such an extent as to 
render the maintenance cost of such machines 
prohibitive? All the questions that arise af- 
fecting the adaptability of the motor for rolling 
mill operation have been asked and success- 
fully answered in the past as applying to less 
important machinery. The solution of the 
problem from the electrical manufacturer's 
standpoint is only one of degree and therefore 
rests with the designer. That the many prob- 
lems entering into the design of the successful 
mill motor can be solved is evidenced by the 
mills now being operated electrically and by 
those undertaken on so great a scale by the 
United States Steel Corporation. 

The ability of a motor to operate continu- 
ously at a given load is only limited by its abil- 
ity to radiate the heat in which the relatively 
small energy losses appear. 

With reference to continuous operation no 
serious difficulties will be encountered. The 
electric motor has a great advantage over the 
steam engine in the matter of performance un- 
der Overload. Speaking of the induction mo- 
tor particularly, it may have an overload capac- 
ity as great as 2% times its continuous output 
and the motor may be brought to a complete 
standstill by an unusual overload and the cur- 
rent flowing in the motor windings under these 
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conditions may. be precisely calculated before 
the motor is built, and provision made to limit 
the maximum current flowing to a predeter- 
mined value. What is of equally great im- 
portance, however, is the fact that the motor 
current may be automatically controlled so that 
excessive strains cannot occur. 

The only uncommon problem in the design 
of large mill motors aside from that of mere 
size is that of mechanical proportions to withe 
stand shock and ordinary wear. It is in this 
particular that the electrical manufacturer has 
been obliged’ to revolutionize all his previous 
ideas, profiting by the experience of the engine 
builder. 

Many of the mechanical shocks occurring in 
rolling operations with steam engines are due 
to the reciprocating motion of the engine and 
not to the mill and gears. All such shocks dis- 
appear when a motor is used, for one of the 
motor’s most valuable characteristics is ita uni- 
form turning moment. 

Having outlined the manifest advantages of 
the motor for mill driving, the cost of operating 
a steam engine and an electric motor must be 
compared. Consider a mill requiring an en- 
gine or a motor of a given rated B. HP., and 
assume a non-reversing three-high mill oper- 
ating practically continuously, conditions most 
favorable to the steam engine. If steam must 
be generated on the premises the engine-driven 
mill will be most economical since the motor 
must be charged with the cost of transforma- 
tion from mechanical into electrical energy at 
the engine and generator, and the cost of trans- 
formation from electrical into mechanical en- 
ergy at the motor as well as the transmission 
losses. Even the superior economies of large 
steam turbine generator units will not over- 
come such double transformation losses. AS- 
sume, however, that there is a distant source 
of power, natural gas, blast furnace gas, coke 
oven gas, cheap coal or water power, it will be 
conceded without argument that power may be 
transmitted more economically electrically than 
by any other means. It remains to show the 
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relative cost of transmission and the adapta- 
bility of the possible sources of power to roll- 
ing mill drive. 

The internal combustion engine is not 
adapted to the direct driving of mills on ac- 
count of its inability to sustain severe overloads 
and on account of its unstable action under 
widely varying loads. With gas power available 
the question narrows to the cost of the trans- 
mission of gas and the consumption of the same 
under boilers at the mill, as compared with the 
utilization of the gas at the source of supply to 
produce electrical power for transmission to 
motor driven mills. 

In recent blast furnace practice, it has been 
found that approximately 123,000 cu. ft. of gas 
is produced per 24 hours per ton of pig iron. 
Two-thirds of this is available for power for the 
operation of blowing engines and other pur- 
poses, the remaining third being used to heat 
the air blast. A 500-ton furnace will produce 
therefore 41,000,000 cu. ft. of gas per 24 hours. 
Numerous tests have shown this gas to have a 
heat of combustion of 100 B. T. U. or more, per 
cu. ft. Assuming 90 B. T. U. per cu. ft. as a 
conservative figure the total heat available per 
24 hours is 3,690,000 B. T. U. The heat equiv- 
alent of one horsepower is 2,545 B. T. U. 
Therefore, the theoretical power available from 
the gas is 1,450,000 HP.-hours, or 60,417 HP. 
Assuming the net efficiency of the gas engine 
at 22.5% which, if in error, is too high, the to- 
tal available power from a 500-ton furnace is 
13,600 HP. 

On account of the lean quality of blast fur- 
mace gas, cylinder dimensions must be large 
and this has kept the size of single units down 
about 3,000 HP. and generators rated at 
2,000 KW. are generally used. Such genera- 
tors have an efficiency of about 95%, making 
the total electrical energy available per 500- 
ton furnace 9,360 KW. Of this power about 
600 KW. is required to operate gas washing 
machinery, to pump jacket water, provide ex- 
citing current for alternating current genera- 
tors and minor purposes, leaving a net avail- 
able power of 9,000 KW. 

As 1 KW. = 1.34 HP., 60,417 HP. = 45,000 
KW., and 9,000/45,000 = 0.2, or the net eff- 
ciency of the entire plant will be 20%. 

In a large power plant using steam turbine- 
driven generators and every known method of 
obtaining high efficiency, it has been found that 
27,000 B. T. U. in the coal produce one kilo- 
watt at the switchboard. This is under regular 
commercial conditions and includes all losses 
such as banking fires, operation of boiler feed 
pumps, circulating pumps, air pumps, coal and 
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ash handling machinery, etc., and the plant in 
question is subject to heavy day loads and 
light night loads. Careful tests at this plant in- 
dicate that if the plant could be operated with 
a constant 24-hour load, such as obtains in 
steel mill practice, the economy would be 21,- 
000 B. T. U. per kilowatt at the switchboard. 
In a similar plant, gas fired, but subject to f. 
steady 24-hour load, a still higher economy 
could no doubt be secured by the use of fur- 
naces, especially designed to burn the gas. As- 
suming, however, a fuel economy from gas of 
21,000 B. T. U. per kilowatt, we have: 
153,750,000 total B. T. U. 
— = 7,325 KW. 

21,000 B. T. U. per kilowatt 
or with the highest type of plant burning the 
gas to produce steam and using turbo-genera- 
tors of large size the power available from a. 
500-ton blast furnace is 7,325 KW. 

As before the theoretical power available is. 
45,000 KW., giving a net efficiency of 16.3%,. 
or approximately four-fifths the efficiency of 
the gas engine plant. It should be noted that. 
the higher output of the gas engine plant only 
applies to cases where blast furnace gas is. 
available, since in producer gas plants the en- 
gine must be charged with the heat losses in. 
the gas producer; moreover, the quality of coal: 
for a gas producer must be much higher than. 
is used in the steam plant, on the economy of 
which the above calculations are based. 

The relative reliability of the gas engine and. 
steam turbine plants must be given serious con-- 
sideration. A steam turbine plant may be op- 
erated at its maximum rating indefinitely with. 
almost absolute freedom from shut-downs or 
necessity of repairs. The gas engine, on the 
other hand, has not yet reached a perfection of 
development where it may be depended upon 
to operate 24 hours consecutively. 

A complete turbine plant of large size, in- 
cluding the best machinery, boilers, auxiliaries, . 
etc., and the highest type of station construc- 
tion can be built for a least 60% of the cost of 
a blast furnace gas engine plan of the same 
capacity with its auxiliaries. Assuming as ar- 
bitrary figures that a steam turbine plant can. 
be built for $60 per KW., and that a gas en- 
gine plant can be built for $100 per KW., and 
that a plant of 40,000 KW. average capacity is. 
required, the investment in the turbine plant 
will be $2,400,000. The gas engine plant, 
however, will require at least 25% excess in. 
capacity in order to maintain the average out- 
put given above and many engineers think that 
in the present stage of the art, 50% excess ca- 
pacity should be installed. The investment in. 
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the gas engine plant will therefore be $5,000,- 
000, or 108.2% in excess of the investment in 
the steam turbine plant. The interest on $2,- 
600,000 (the difference in investment) at 5% 
is $130,000 per year, or sufficient to buy 86,750 
tons of coal. If this coal were burned under 
boilers in addition to the gas obtained from 
the blast furnaces, it would generate 86,750,- 
000 KW.-hrs., or 1,156 KW. 24 hours per 
day, 26 days per month, throughout the year. 
This figure makes a very respectable addition 
to the power given above, which may be legit- 
imately expected to be generated by the steam 
turbine plant and leaves a relatively small mar- 
gin of total power in favor of the gas engine 
plant. 

From this showing, the plants depending 
entirely on gas engines must face very unfav- 
orable conditions. They will have on their 
hands enormously expensive plants, requiring 
four or five times as much labor as the equiva- 
lent steam turbine plant with constant danger 
of delay, due to breakdowns and with mainte- 
nance expenses reaching large figures. 

In addition to all inherent disadvantages of 
the gas engine plant previously noted, the fact 
must not be overlooked that in the space occu- 
pied by one 2,000-KW. gas engine generator, 
a steam turbine unit having a rating of 14,000 
KW. can be installed with all its accessories, 
and that a gas washing plant used with the 
gas engines requires more space than a boiler 
plant for an equivalent turbine installation. In 
fact, a gas engine plant with its accessories, re- 
quires so much space, both in the engine room 
and out, that considerable difficulty must be 
experienced to properly operate all sections as 
a unit plant. 

The writer believes that the steam turbine 
system, while not the highest in efficiency, will 
provide ample power for all rolling mill pur- 
poses. If such is the case, the greater reliabil- 
ity of the steam turbine system far outweighs 
the lower fuel economy, and the extra invest- 
ment in a gas engine plant will only pay in 
case there is a profitable market for the ex- 
cess power outside of the steel mill proper. 

There is another source of electrical power 
for existing steel plants which is extensively 
used in Europe, the steam regenerator and low 
pressure turbo-generator receiving an intermit- 
tent steam supply from reversing mills or from 
non-reversing mills subject to wide variations 
in load or speed or both and delivering a con- 
stant supply of electrical energy. 

A large reversing engine requires 60 lbs. of 
steam (or more) per horsepower. A steam tur- 
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bine operating between 15 lbs. absolute pres- 
sure and 28 ins. vacuum requires 45 lbs. of 
steam per KW-hr. Thus, there is available 1.33. 
KW. in electrical energy for each horsepower on 
such engines, more than enough to operate a 
duplicate mill electrically. The gain by such 
an installation is all ‘‘velvet’’ and requires a 
relatively small outlay of capital. 

In choosing a system of transmission and 
utilization of the electric drive the steel works 
engineer is at first inclined toward direct cur- 
rent, owing to his greater familiarity with that 
system and to its apparent simplicity. A direct 
current system has some advantages, such as 
the extension of an existing plant to care for 
the heavier requirements of rolling mill drive. 
However, unless the centers of distribution of 
the power are very close to the generators, the 
transmission line will be so expensive as to be 
prohibitive. If an alternating current system 
is selected the cost of the transmission line 
may be reduced to a relatively small propor- 
tion of the plant equipment. 

Alternating current motors are now offered, 
which successfully perform all the functions 
of direct current motors and have many supe- 
riorities, such as absence of commutator and 
ability to handle extreme overloads. These 
motors are built in all sizes for the operation 
of roller tables as well as for the operation of 
the main rolls, hence there is no longer an ex- 
cuse for the direct current system where large 
powers are used. 

The choice of frequency is limited to 25 or 
60 cycles. The lower frequency is preferable, 
owing to the lower motor speeds obtainable 
with reasonable cost. 

The question of suitable speed for a motor 
driving a rolling mill should be solved by the 
mill engineer rather than the motor manufac- 
turer. The former should, however, bear in 
mind the limitations of speed within which the 
latter must work. Probably the lowest speed 
for direct connection to rolls which would be 
considered would be 50 r. p. m., for 25-cycle 
motors. 

Whenever the speed of the rolls exceeds 55 
r. p. m. it is preferable and cheaper to direct 
connect the motor than to employ a gear re- 
duction. This refers to mills requiring motors. 
of 3,000 HP. and larger for a single roll stand, 
and to many cases where smaller motors would: 
be employed. Where it is necessary to drive 
more than one roll stand from a single motor, 
thus entailing gearing which would in any case 
be charged against the mill, a higher speed mo- 
tor should be used, but in no case should the 
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gear ratio be greater than 3:1. For motors of 
2,500 HP. or larger, a lower gear ratio should 
be selectéd. 

For a close group of small mills, each of 
which in succession does a portion of the total 
work of reducing a bloom to a commercial 
shape, the most economical drive is by a single 
motor. This is due to the higher efficiency of 
a single motor of large size over several small 
motors and to the fact that such a motor may 
be operated at more nearly its full load contin- 
uously. The first cost of such a plan will be 
appreciably lower when a single large motor 
is installed. 

The method of driving a group of small mills 
from a single motor must be very carefully con- 
sidered in each case. If bevel gears are used 
the driving shaft must operate at a relatively 
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low speed in order to avoid the use of too high 
a gear ratio between the shaft and rolls. This 
means a low speed and consequently an expen- 
sive motor. If the conditions will allow the 
use of a rope drive the motor may have a fairly 
high speed and the total friction loss may be 
reduced. It is probable that the maintenance 
cost of a rope drive for a group of small mills 
will be lower than for the equivalent bevel 
gear drive. Any flexible connection, such as a 
rope drive between the mills and the motor, 
will be favorable to the operation of the latter. 
In general it may be said that the higher the 
motor speed adopted the better will be the ef- 
ficiency and power factor. This is shown by 
the curves giving approximate value of power: 
factor and efficiency for a 5,000-HP. motor 
designed for various synchronous speeds. 


THE UTILIZATION OF FUELS’ 


By PROF. VIVIAN B. LEWES 


The fuels we have at our disposal for the 
commercial generation of heat may be tabu- 
lated as follows together with their calorific 
values: 


AVERAGE THERMAL VALUE OF FUELS. 


Solid Fuel. British Therma] 
Coal: Units per lb. 
Newcastle and Welsh...... . 15,200 
Lancashire and Derbyshire.. 14,600 
Anthracite .......0. cc eee 15,600 
e bre Se Shee eek . 14,300 
Peat: 
20 per cent. water......... 7,200 
5 per cent. water 9,900 
Wood (averageůe7)7))ꝝ; . 8,600 
Shares!!! 8 14,600 
Liquid Fuel. 
Petroleum (fuel): 
American and Russian 19,500 
Caucasus, Borneo, Burmah.. 18,700 
Blast-furnace and tar oils... 16,000 
Alcohol, absolute 12,931 
Alcohol, 10 per cent. water. 11,520 
Alcohol, methylated........ 11,160 
Gaseous Fuel. 
Natural Sass 21,615 
Coal gas (London 16 c. p.) . 19,220 
Water gas (blue).......... 7,980 


*From a lecture delivered before the Society of Arts, 
London. 


Mond gas 2,525 
Dowson gas 2,353 
Suction plant gas.......... 2,160 
Air-coke gas 972 
Blast-furnace gas.......... 951 


It is not enough to know the calorific value 
of a fuel—one most know the work it has to 
do and be able to fit the fuel to that work be- 
fore true economy and success can be attained, 
and it is for this reason some fuels so poor in 
calories as to have been hardly considered until 
lately, have achieved the greatest success, while 
others of many times the heating value have 
been more successful in fouling the atmosphere 
than in doing the work needed. 

The calorific value of fuel, however, is chiefly 
of use in giving a comparison between the 
fuels themselves, and in its utilization we must 
take into consideration the work which that 
fuel has to do, and how far it is fitted to that 
work. If we were restricted to the use of coal 
and required a high local intensity for the 
fusion of a metal in a furnace, anthracite, 
which burns with hardly any flame and gives 
great local heat during the combustion of the 
high percentage of carbon it contains, would 
be manifestly the best fuel to employ, while if 
one required a considerable volume of flame 
to generate heat in the combustion chamber 
and tubes of a marine boiler, we should find 
that the more bituminous coals, although giv- 
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ing plenty of flame, would at the same time 
give too much smoke, and natural fitting of the 
fuel to the work would eventually lead us to 
adopt Welsh steam coal, which would give us a 
maximum of heat and flame in the furnace and 
tubes with a minimum of smoke from the fun- 
nel; that is, we should by a practical process of 
elimination arrive at the point at which we 
could get the highest efficiency from the fuel, 
but when we came to make up the balance 
sheet of thermal units which we had first of all 
utilized in the generation of steam and then 
converted into power by means of the marine 
engine, we should find that it would only be a 
small proportion of the energy latent in the 
coal which had been translated into work, so 
that the real question for solution would be 
more dependent upon the suitability of the fuel, 
that is, the ease with which it could be used 
and the amount of power that could be got 
from it, rather than the amount of power that 
was originally in it. 

During the first half of the last century it 
was solid fuel only that was employed for the 
generation of heat and power, but the last half 
of the century has seen the advent of liquid 
and gaseous fuels, which under certain condi- 
tions proved themselves of the greatest value, 
and certain processes are now largely depend- 
ent upon their use, this being due to the ease 
of application which has meant economy in 
labor and greater facility for converting the 
heat into work. As an example of the ease of 
application making a fuel of poor calorific value 
more effective in use than coal of high quality, 
one may instance such manufactures as those 
of glass, where in the heating by solid fuel the 
necessary temperature had to be imparted to 
the mass of raw material through the walls of 
a thick fire-clay retort, the difficulty of applica- 
tion here being dependent upon the fact that 
the crucible had to be heated to a very high 
temperature to get the necessary fusing point 
of the glass mixture, and that maintaining this 
for a considerable period meant a big expendi- 
ture in fuel and great wear and tear to the 
furnace and containing vessel. It was clear 
that if the fuel could be gasified, and the clean 
flame made to play directly on to the surface 
of the mixture to be fused, instead of having 
to impart the heat through the walls of the 
containing vessel, an enormous economy would 
be obtained, and this is now done by the utili- 
zation of producer gas and regeneration in the 
continuous tank process. 

In the same way liquid fuel, as soon as 
methods could be found for its proper combus- 
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tion, presented such wonderful economies and 
advantages for marine work that, in spite of 
its being dearer than coal, it at once found a 
place in both the Service and the Mercantile 
Marine. The possibility of being able to store 
it below the level of the boiler in the ballast 
tanks instead of having as in coal bunkers, to 
have the storage above that level, at once gave 
increased space in the important part of the 
vessel, and, what was of much greater im- 
portance in the service, the being able to carry 
a larger supply of latent energy in the same 
space as the coal occupied increased the radius 
of action of the vessel. 

Other important economies, such as the 
amount of labor required and ease with which 
fuel could be taken on board, not only when 
alongside but from barges and other vessels 
when afloat, all tended to economy in use, and 
the only reason for its not having been uni- 
versally adopted for service purposes is that 
the world’s supply of fuel oil would not be 
sufficient to meet the demand of the Navy as 
well as the other demands for it; while being 
largely dependent for our supply upon foreign 
countries might prove disastrous in time of 
war, with the result that it is only employed 
as an auxiliary to, instead of entirely replacing, 
coal. 

The total oil output of the world may be 
taken as being about 20,000,000 tons per an- 
num as against 800,000,000 of coal, and of this 
oil at best only one-third is available for fuel 
purposes. The crude oil as it comes from the 
well would be absolutely unfitted for use, as in 
most cases it gives off inflammable vapors at 
air temperatures, and these mingling with the 
air form highly explosive mixtures. The tem- 
perature at which such inflammable vapor is 
evolved is called the flash point” of the oil, 
and for use in the British Navy no oil with a 
flash point below 200° F. is allowed on board, 
although in the German Navy and the Mercan- 
tile Marine the limit is fixed at 150°. This 
necessary limitation means that the crude oil 
as it comes from the well has first to undergo 
a process of distillation, the more volatile por- 
tions yielding petroleum spirit or petrol, em- 
ployed in motor cars, etc., while higher frac- 
tions flashing above 73° F. form the lamp oil, 
used for illuminating purposes, and with most 
crude oils it is only the residue, which from 
American oil is called “residuum” and from 
Russian oil ‘‘Ostatki,’’ that fuel oil supplies can 
be drawn. 

Not only does the use of liquid fuel for ma- 
rine purposes present great economies in labor 
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and storage, but weight for weight it has, when 
properly used, over 40% greater evaporative 
power. 

By far the largest percentages of coal are 
used in factories and works where it is em- 
ployed for the production of heat and power, 
and for these purposes it has now been realized 
that the gasification of the coal before use leads 
to such enormous economies that this pro- 
cedure is almost universal in Germany, and has 
been adopted in many of the more up-to-date 
works in this Kingdom, and the subject of 
power gas production is one of the most inter- 
esting of the day. 

The idea of making a poor fuel gas by pass- 
ing air through a column of incandescent car- 
bon in an enclosed generator probably dates 
back to Bischof’s experiments in 1839, but was 
elaborated in 1857 by Siemens, and in combi- 
nation with his system of regeneration it 
achieved a wonderful success and revolution- 
ized many manufacturing processes. 

In the earlier form of generator the air was 
sucked by a chimney draught through the fuel 
bed. 

The trouble and limitations caused by suck- 
ing the air blast through soon gave rise to the 
idea of forcing air through by means of a 
blower, but when this was done it was found 
that the temperature of the fuel in the gen- 
erator became so intense that troubles with 
clinkering and fusing of the furnace bars soon 
resulted, which, however, could be got over by 
injecting steam with the air into the fuel bed, 
and this could be conveniently done by using 
a steam injector in place of a blower. It was 
then found that the presence of the steam not 
only kept down the temperature in the gen- 
erator to a point which could be regulated to a 
nicety by the amount of steam used, but also 
brought the calorific value of the gas formed 
up from 72 B.T.U. per cu. ft. to just double 
that amount, this being due to the decompo- 
sition of the steam by the incandescent carbon 
giving a large proportion of hydrogen to the 
gas. This so-called semi-water gas or Dowson 
gas has an average composition of: 


Dowson producer gas. % 
Carbon monoxidwwda 25.07 
Carbon diese hs ee oO 6.37 
Frs sss eee eae 18.73 
Methane- . dk MOR oe 0.64 
Meise. it ³ĩðZ 8 48.98 


and this gas, being found not only excellent for 
the heating of furnaces but also well adapted 
for use in the internal combustion motor, was 
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capable of providing all the heat and power re- 
quired in a works. 

A modification of this method was employed 
by Dr. Ludwig Mond, and has proved itself very 
successful for the production of power in large 
works. In this process the temperature of the 
fuel in the generator is kept down by the use 
of large volumes of steam, no less than 214 
tons of steam and 3 tons of air being used in 
the gasification of every ton of slack, and the 
great advantage of this method of working is 
that the nitrogen present in slack coal to the 
extent of about 1% becomes converted into 
ammonia, which can be extracted from the gas 
as ammonium sulphate by washing it in its 
passage through the scrubbers with dilute sul- 
phuric acid, the sulphate of ammonia so formed 
being one of the most important manures for 
agricultural purposes, and for which there is 
an almost unlimited demand, and the price ob- 
tained for the by-product makes the gas ob- 
tained in this way an extremely cheap form of 
power, but only becomes economical when done 
on a big scale in works using about 4,000 HP. 

It must be borne in mind that the gas made 
from coal by destructive distillation is, after 
all, next ta natural gas, the most valuable of 
the gaseous fuels, as it contains from three to 
four times the heating value of the semi-water 
gas, and the only thing which militates against 
its use is its cost. If only coal gas could be 
supplied at 24 to 36 cents per thousand, it 
would be one of the most valuable fuels for all 
purposes. 

Water gas, which was first discovered at 
the close of the eighteenth century, and was 
made a commercial success only within the 
last twenty years, is a mixture of nearly 
equal proportions of hydrogen and carbon 
monoxide, produced by the passage of steam 
through incandescent carbon, and when made 
by such improved processes as the Dellwik has 
now proved of enormous value for the welding 
of big tubes and for other purposes of that 
kind to which the application of solid fuel 
would offer many difficulties. 

The conversion of a solid fuel, like coal, into 
gaseous fuel, entails a loss of at least 20% of 
the heat units present in the coal. For in- 
stance, taking a ton of slack, with an average 
heating value of 15,000 B.T.U., one could 
make from it 11,900 Ibs. of producer gas, 
which would contain 25,704,000 B. T. U., but 
the coal itself would have contained 33,600,- 
000, while if we had taken coke and had con- 
verted it into 2,600 lbs. of water gas, this 
would have contained 20,748,000 B. T. U., 
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whereas the coke, with its calorific value of 
14,226 B.T.U. per lb., would have been about 
20% more. 

When, however, we come to burn the coal 
by direct firing we find that there are several 
factors which reduce the amount of heat that 
can be utilized to a small fraction of the origi- 
nal. 

On first stoking the furnace fire dense 
smoke is at once seen to issue from the chim- 
ney, owing to the fact that the heat of the 
fire is distilling off gas and tar vapor at such 
& rate that a considerable proportion escapes 
complete combustion, the same action of dis- 
tilling out the gas and vapor rendering latent 
a certain amount of heat, while the escape of 
products of incomplete combustion and even 
unburnt vapors and hydrocarbon gases still 
still further lower the amount of energy that 
is converted into sensible heat. Then, again, 
double or treble the quantity of air indicated 
by theory has to be employed in order to get 
anything like complete combustion, and as 
this air consists of approximately only one- 
fifth oxygen, and all the residual nitrogen as 
well as the products of combustion are heated 
to a very high temperature and are carried 
away up the chimney, this also means a heavy 
heat loss, and the final result is that it has 
been estimated that in a very large proportion 
of furnaces only 10% or even less of the heat 
value of the fuel is actually used. 

When, however, the fuel has been first gasi- 
fled, the gaseous fuel requires only a compara- 
tively small proportion of air to complete its 
combustion, and owing to its mobility in the 
gaseous state this air can be so completely 
mingled with the combustible gases as to in- 
sure complete combustion taking place with 
very little more than the theoretical quantity 
of air, the loss of heat by distillation is avoid- 
ed, combustion is complete, and the products 
of combustion being entirely gaseous and free 
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from soot, the heat in them, instead of being 
carried away by the chimney, can be received 
in regenerative devices and returned to the 
furnace. The result is that the total amount 
of heat utilized will be four or five times as 
great as when coal was employed, and this 
not only makes up for the loss of the 20% due 
to gasification, but leaves a large margin of 
economy and does away with the black pall 
of smoke, which, issuing from the factory 
shaft where solid fuel is used, forms a 
dense smoke cloud over our manufacturing 
centers. 

It must also be remembered that with direct 
firing each furnace has to be separately fed, 
and that although mechanical stokers and 
other labor-saving devices will reduce both 
smoke and labor, yet nothing can compete in 
a large works with the convenience and econ- 
omy of gasifying the whole of the fuel used 
in a generator of a modified Mond type, recov- 
ering the nitrogen of the slack in the form of 
ammonium sulphate, and piping the gas 
through the area of the works for combustion 
in the various furnaces, while the gas serves 
not only for heating, but for power purposes, 
when the economy in use is even greater than 
for furnace firing. 

In enumerating the advantages and econo- 
mies of gaseous fuel it is usual to lay great 
stress upon the fact that slack, smalls and 
smudge are used, and that these, being of no 
use as domestic fuel, could be obtained at a 
very low price. A very curious phase of the 
fuel question, however, has arisen, in that all 
the improvements in combustion devices hav- 
ing been designed with a view to utilizing this 
cheap fuel, the result has been that in manu- 
facturing districts the demand for it is now 
greater than that for sizable coal, so that it 
has risen in price to a point at which the vast 
economies attributed to it in the past have 
practically disappeared. 


CALCULATIONS FOR CHOKING COILS 


FROM “THE PRACTICAL ENGINEER,” LONDON 


It frequently happens in practice that some 
form of electrical apparatus has to be con- 
nected to the supply mains having a higher 
voltage than that for which the apparatus is 
designed, and in such cases it becomes neces- 
sary to reduce the voltage so that the current 
flowing through the apparatus does not reach 


an abnormal value. As an example, an arc 
lamp requiring only 50 volts may have to be 
supplied with current from mains working at 
100 volts or over. The best way out of the 
difficulty is to connect two or more lamps 
in series; but this is not always possible, and 
even if it is possible it may not be desirable. 
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In the case of a direct-current supply, the 
problem of reducing the voltage at the lamp 
terminals is very easily solved, for it simply 
remains to design an ohmic resistance which, 
when the proper current is flowing through 
it, gives the desired drop. This is extremely 
simple, but, at the same time, gives rise to 
considerable waste of power, as can readily 
be seen, the same number of watts being 
wasted in the resistance as are being ex- 
pended on the lamp, and consequently the 
consumer pays just as much for reducing the 
pressure as is paid for the light. Unfortu- 
nately, with direct current this is unavoid- 
able, but where an alternating current is used 
this loss can be very much reduced if a chok- 
ing coil is used in place of the ohmic resist- 
ance. The design of a choking coil presents 
but little difficulty, and involves no great 
knowledge of alternating current. In the 
first place, it is necessary to observe that the 
voltage which must exist across the terminals 
of the choking coil to reduce the voltage at 
the lamp terminals is not given by 100—50, 
as previously shown for an ohmic resistance 
for use in a direct-current circuit. In the 
present case the E.M.F. due to the self-in- 
duction of the choking coil is very nearly 
90° out of phase with the effective E.M.F. 
The various voltages which we have to deal 
with may be represented by a right-angled tri- 
angle. The base of this triangle represents the 
voltage across the terminals of the lamp, the 
perpendicular the volts across the choking coil, 
and the hypothenuse the voltage across the 
mains. Hence, if we know the voltage across 
the mains and the voltage required across the 
lamp, we can find the value of the choking- 
coil voltage, for it is the length of the per- 
pendicular of the triangle. Using the same 
figures as before, we have voltage across chok- 
ing coil terminals equals 


V1002 — 502 = 87 volts. 


Having found the voltage which the choking 
coil must give across its terminals, let us ex- 
amine the formula for giving the voltage of a 
choking coil. The formula is 


4.44 Nn T 
a ͤĩ 
108 
where N is the magnetic flux, n the periodicity 
of the supply, and T the number of turns. It 
will be seen from this that the only two quan- 
tities over which we have control in designing 
a choking coil are N and T, ‘and that we can 
vary these in whatever way we like, provided 
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their product remains constant. From the 
above formula— 
E x 108 
NTT! x we . (2) 
4.44 n 


At this stage it may be mentioned that in 
a choking coil of this type it is not advisable 
to have a closed magnetic circuit, as would be 
obtained, for example, by winding the wire 
on a laminated iron ring. If we do this the 
reluctance of the magnetic circuit would be 
very small, and we should have a big N, and 
a correspondingly large section of iron. It 
is usual with such choking coils to introduce 
an air gap in the iron circuit, and in the 
calculations to neglect the reluctance of the 
iron part of the circuit, and to assume that 
the whole of the reluctance is due to this air 
gap. Plates of 15 mils. thickness, and of the 
shape of a block letter C,“ frequently con- 
stitute the core for choking coils of this type. 
In the present example we will fix the length 
of the air gap at 0.5 cm. The volume of iron 
to be used can best be found by deciding upon 
what loss is to be allowed in the core. The 
watts taken by the lamp are 10 x 50 = 500, 
and if we limit the core losses to 10% of this 
it will be a very fair value, and it will be 
noticed, neglecting the loss in the windings, 
a saving of 40% will result by employing a 
choking coil instead of the ohmic resistance. 
The formula for the iron losses in a trans- 
former or choking coil is 


W = V (K n Bi. s x 10-7 + tz n2 Bz x 10-16) 


where V is the volume of the iron in cubic 
centimeters, n the periodicity, K a constant 
=0.0024, t the thickness of the iron plates in 
mils., and B the maximum flux density. As 
regards the last quantity, this is the virtual 
flux density multiplied by V2, or 1.414. In 
the same way we shall presently have to deal 
with the maximum current, which is 1.414 
times the virtual current, or the current reg- 
istered on the ammeter. If we take the vir- 
tual flux density as 5,000 per sq. em., which 
is a suitable value for choking coils, then the 
maximum flux density will be 5,000 x 1.414 = 
7,000. Assuming the periodicity of the circuit 
to be 80 cycles per second, we can then fill in 
the values of the above formula, and calculate 
the volume of the iron, which will be found 
to be 1,470 cu. cm. 

In order to find the number of turns of wire 
to wind on the core, it will be convenient to 
assume that we have only to force the mag- 
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netic lines through the air gap. If we do 
this, then we may write 

Ampere turns AT = L B/1.257 
where L is the length of the air gap in centi- 
meters. Putting the values in this formula, 


we have AT = 2,800. 


Dividing this by the maximum current v2 x 10, 
we have 
2,800/14.14 = 200 turns. 


Multiplying this value by the flux in one square 
centimeter of the iron, we have 200 x 7,000 = 
1,400,000; but if we put the values in formula 
(2) we can calculate what the actual product 
of the flux and turns should be: 


87 x 108 
= 24,500,000. 


4.44 x 80 


It will be noticed that 87 is the virtual value 
of the volts, as registered by the voltmeter. 
Therefore, to find the area of the core, we 
must make 1,400,000 a virtual value—that is, 
divide it by V2, when we have area of core 
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24,500,000 
1,400,000 
25 sq. cm. 
v2 


The total length of the core will obviously 
be the volume divided by the area, 
or, 1,470/25 = 59 cm., 
measured from the two faces at the air gap. 
The core plates should be built up so as to give 
a square section 5 x 5 cm. It now simply re- 
mains to select a cotton-covered wire having a 
carrying capacity of 10 amperes on a basis of 
1,000 amperes per sq. in., and to wind 200 
turns on the limb opposite to the air gap. It 
may be found that a few more or a few less 
turns are required to get the correct voltage at 
the lamp terminals, and it is advisable to test 
the coil before the wire is cut. The lamina- 
tions must be insulated from one another by 
insulating varnish or paint, or, better still, 
with thin paper fastened to the laminations 
with shellac varnish. 


HARDNESS TESTER 


FOR IRON AND STEEL 


By E. F. LAKE 


SLIGHTLY CONDENSED FROM THE “AMERICAN MACHINIST” 


As it is often desirable to know the exact 
degree of hardness of a piece of steel the prin- 
ciple of the magnetic balance has been brought 
into use and an instrument designed like that 
shown in Fig. 1 has given good results for 
certain classes of work. 

Ferro-magnetic bodies are governed by the 
following two laws: 

First—The magnetic capacity is directly 
proportional to the softness or molecular free- 
dom. 

Second—tThe resistance to a feeble external 
magnetic force is directly as the hardness or 
molecular rigidity. 

These laws hold good for every variety of 
fron and steel and the magnetic balance shows 
that annealing not only produces softness in 
iron, and consequently molecular freedom, but 
it entirely frees it from all strains previously 
introduced by drawing or hammering. 

Thus a bar of steel drawn and hammered 
may have a fibrous structure, and this would 


give a greater mechanical strength in one di- 
rection than in another, but if thoroughly an- 
nealed after heating to its highest recalescent 
point even traces of its former strains are re- 
moved and it becomes homogeneous in all di- 
rections by the molecular cohesive force equal- 
izing itself in all directions from the common 
center. If, however, any distinct separations 
of the molecules have taken place, they will 
show in the form of microscopic crack, or in 
cracks large enough to be seen with the naked 
eye, and these will retard the equalization of 
the cohesive force. 

The carbon contents of all steels are rela- 
tively proportional to their hardness, whether 
the metal be annealed, hardened or tempered; 
therefore, by using a hardness-testing instru- 
ment that will give accurately the degree of 
hardness, the carbon contents of the metal 
can be judged. 

In calculating the carbon contents by this 
method different standards will have to be 
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used for different grades of steel, as some of 
the materials used in the ordinary and alloyed 
steels alter the degree of hardness given the 
metal by the carbon, but if a set of standards 
are established for the different grades of 
steel, then the percentage of carbon can be as- 
certained. Practical tests have shown that 
the carbon contents can be estimated within 
about 0.025%. 

Hardness is only a relative term, yet to the 
practical mechanic working in steel it has a 
definite meaning, and it is one of the princi- 
pal properties of this metal. If a set of stand- 
ards have been established the degree of hard- 
ness will also indicate the tensile strength and 
other properties which a given grade of steel 
should have. 

As the best grades of steel may fail if they 
are not properly heat-treated it is not only 
necessary to know the chemical composition 
and the physical properties of the metal, but 
also that the right degree of hardness has been 
obtained, as the highest efficiency of a given 
piece of steel is in all cases at a certain de- 
gree of hardness, whether that efficiency re- 
fers to strength, elasticity, cutting or any 
other qualities. 

Thus accurately obtaining the degree of 
hardness is very important for many classes 
of work and the instrument described in this 
article will give these results on all paramag- 
netic metals which have not previously been 
magnetized. Metals which have been mag- 
netized by numerous tests in this instrument 
or by some other means, will not give the 


DETAILS OF INSTRUMENT FOR TESTING HARDNESS. 


readings which they should, owing to the 
greater resistance given the magnetic current 
sent through them by the instrument. 

Tests can be made on pieces in the rough as 
well as finished work regardless of their 
shape. This makes a rail or projectile as easy 
to test as a finished razor blade, and materials 
can be tested before any work has been done 
on them, as well as getting the degree of ac- 
curacy with which the finished work has been 


- heat-treated. 


Table I. gives the magnetic capacity of 
cast iron and steel with different percentages 
of carbon from readings on the instrument. It 
also shows the tensile strengths which these 
metals should have. 

On preparing the instrument for use the 
plate on which the apparatus is mounted must 
be perfectly horizontal. In order to obtain 
this position two spirit levels are affixed to the 
plate on either side of the magnetic needle, 
and four adjusting screws are used for feet on 
the under side of the plate. Two of these are 
shown in Fig. 2, and turning them to the 
right or left raises or lowers the plate. 

The instrument must then be located so the 
magnetic needle A, Fig. 1, will point north and 
south when at the two zero points on the cop- 
per dial underneath it. The needle and dial 
are covered with a case with a glass top 80 
as to eliminate the effects of the pressure and 
currents of the air. Oscillations of the needle 
are stopped by pressing on a push button 
which lowers the pivot until the needle strikes 
the dial. 
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Solenoids or spools B and C are mounted 
on the plate by being fastened tc a metal 
frame with four slots in it. They are held 
in position on opposite sides of the magnetic 
needle by bolts which pass through the plate 
and the slots in the frame. On these bolts are 
nurled nuts and the solenoids can easily be 
moved close to or away from the magnetic 
needle in order to increase or reduce the mag- 
netic force. Beside each solenoid is located 
a scale so that a fine adjustment and accuracy 
can be obtained in the increase or reduction of 
the magnetic force. 

A rheostat D is located back of solenoid B 
for regulating the current and in front of the 
magnetic needle A is a commutator E. This 
is used to reverse the current of electricity 
passing through the solenoids. 

To the right of the small solenoid C is a 
compensator F. This consists of a large cop- 
per disk, each quarter of the half of which is 
divided into 180 equal parts as shown at G. 
On top of this disk is mounted the electro- 
magnet H, which is provided with the indica- 
tor I for giving the readings on the circular 
scale. 

Two or three dry batteries may be used to 
furnish the current and these simplify the 
operation, but others can be used, providing 
the current furnished is sufficiently constant. 
The batteries are connected to binding posts J 
on the plate and should provide a current of 
from 3 to 8 volts. A galvanometer may also 
be attached to the instrument for determining 
the force of the current. 

One current passes from the battery through 
the commutator E, the testing solenoid B and 
the small solenoid C, thence through the com- 
mutator E, the rheostat D and back to the 
battery. Its direction is shown by the dotted 
line L. This current can be made to flow in 
the opposite direction by reversing the com- 
mutator. 

Another current passes from the battery 
through the electromagnet H and back to the 
battery. The direction of this is shown by the 
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dotted line N. With these two currents the 
magnetic balance is obtained. 

Before putting the piece to be tested in the 
instrument the indicator I on the electro- 
magnet should be placed at zero, the current 
sent through the solenoids in one direction 
and the solenoids moved toward or away from 
the magnetic needle A until it rests at the 
zero point. The current should then be re- 
versed by the commutator to see that the 
magnetic needle did not move away from the 
zero point. This would prove that the instru- 
ment was in true balance. 

The current through the solenoids should 
be turned off and the piece to be tested in- 
serted in the center of solenoid B, which 
should be provided with supports for holding 
the same. The current should then be turned 
on, and this will cause the magnetic needle 
to move to the east or west, owing to the 
test piece becoming magnetized and disturb- 
ing the balance of the instrument. 

The electromagnet H is then moved to the 
east or west enough to bring the magnetic 
needle back to the zero point and establish 
a magnetic equilibrium. The figure which 
the indicator I, on the electromagnet H, points 
to, on the scale G, is recorded as the first read- 
ing. The current through the solenoids is 
then made to flow in the opposite direction. 
This causes the magnetic needle to deflect in 
the opposite direction from the zero point 
and the electromagnet is moved in the oppo- 
site direction to bring the magnetic needle 
back to zero. The figure to which the indi- 
cator I then points is added to the one previ- 
ously obtained on the opposite side and the 
total is called the magnetic capacity of the test 
piece. 

To determine the magnetic capacity by pass- 
ing the current direct or reverse through a 
piece it must not have any of the artificial 
magnetism given it by forging or tempering, 
forged or tempered iron or steel always being 
magnetized. 

In comparing the hardness of pieces of dif- 


FIG. 2. 


INSTRUMENT ON TABLE READY TO USE. 
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FIG. 3. 


ferent sizes and shapes on this instrument it 
is necessary to know the cubic contents of each 
piece, as by placing a test piece in solenoid 
B we obtain an electromagnet which must be 
balanced by the electromagnet H and the 
greater the cubic contents the greater will be 
the magnetic force required to effect this bal- 
ance. 

After placing a piece of iron or steel in the 
testing solenoid we have an electromagnet of 
which the magnetic body (m_) flows through 
the magnetic body (m_) from the needle of 
the compass, in such a way that the force (f), 
with which a magnetic pole ‘attracts or re- 
pulses the opposite pole, is proportional to 
the size of the active bodies m ¥ and m and 
is in reverse proportion to the square of the 
distance (r) between the magnetic poles. 
Thus 

f= mim 2512 

Using this formula the solenoids can be placed 
in accord with the needle of the compass by 
moving the objective solenoid toward or away 
from the needle and moving the right-hand 
solenoid until the proper balance is obtained. 
This will strengthen or weaken the electro- 
magnet according to the size of the piece be- 
ing tested. ‘ 

Tests made with pieces of different sizes 
and shapes show that the magnetic capacity is 
proportional to the surface of the piece and 
its body. 


INSTRUMENT FITTED WITH SLIDING CARRIAGE. 


By extensive experiments it has been shown 
that the electromagnetic instrument agreed 
with the physical tests for testing hardness. 
Among the physical tests used in comparison 
was the Brinell test. <A test, however, which 
is made by pressing steel balls into a test bar, 
or with a knife edge pressed in, or with 
punches or files can only be approximately cor- 
rect and cannot be used at all when the metal 
tested is in its hardest state, therefore a mag- 
netic balance is far superior to these methods. 

The instrument has been used successfully 
in Europe for testing the lock on gun barrels 
and these gun locks were tested in comparison 
with a bar of iron thoroughly annealed, which 
gave a magnetic capacity of 220. In 8 hours 
as many as 1,000 pieces have been tested. 

Before using the instrument a great many 
pieces broke and split, but with the instrument 
degrees of temperature for hardening and tem- 
pering the metal were established which nearly 
abolished these faults. 


In the testing of projectiles this instrument 
has also been made very useful in Europe, and 
Fig. 3 shows an instrument fitted with a slid- 
ing carriage for inserting the shell into the 
solenoid. This style of instrument will handle 
projectiles up to 6 inches in diameter. 

The main points of usefulness lie in the facts 
that the instrument can test finished work 
without marring or indenting the finished sur- 
faces; that it can be used on rough metal, 


TABLE I.—MAGNETIC CAPACITY OF METALS WITH VARIOUS CARBON CONTENTS. 


Percentage of Magnetic Capacity | Tensile Strength in 
Kind of Metal. Carbon. Annealed. Hardened in oil. Ibs. per aq. in. 

Cast Iron......... . . 0.07 to 0.10 450 to 400 420 to 380 
Carbon Steel 0.10 to 0.20 380 to 300 250 to 200 51,500 to 67,000 
Carbon Steel......... 0.20 to 0.30 300 to 270 200 to 180 67,000 to 83,000 
Carbon Steel......... 0.30 to 0.40 270 to 250 180 to 160 83,000 to 98,500 
Carbon Steel 0.40 to 0.50 250 to 230 160 to 130 98,500 to 114,000 
Carbon Steel..... .. . 0.50 to 0.60 230 to 200 130 to 120 106,500 to 114.500 
Tool Steel............ 0.80 to 1.30 200 to 170 110 to 80 
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such as castings, as well as on finished work; 
that it gives positive readings or figures by 
which the hardest steels can be compared with 
others, as well as the softer steels, and that it 
can be operated without any special knowledge 
or skill. It will not, however, test non-fer- 
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rous metals, and is therefore limited to iron 
and steel. 

The instrument is the invention of Prof. D. E. 
Hughes, and is sold in this country by Schu- 
chardt & Schutte, 136 Liberty Street, New 
York. 


DISPOSAL OF COAL TAR" 


By CARROLL MILLER 


CONDENSED FROM THE PROGRESSIVE AGE” 


The object of this article is to illustrate, in 
a condensed form, the value of tar as a by- 
product to both the gas and coke industries. 
The number of products which can be manu- 
factured from coal tar, and the uses that may 
be made of them, being so numerous, the men- 
tioning of a few of the most common will, I 
think, serve the purpose. 

The demand for pitch and creosote, the 
largest products of distillation, seems to be in- 
creasing considerably; the former notably for 
briquette (patent fuel) making and the latter 
for preserving timber. 

The growing demand for creosote may best 
be illustrated by quotations from the reports 
of Henry Grinnell, assistant forest inspector, 
who says, The extraordinary increase in the 
use of the telephone and telegraph during the 
last few years (more than 2,650,000 a year), 
combined with the fast diminishing supply of 
timber used in pole-line construction, has led 
the telephone and telegraph companies to take 
great interest in experiments to find the best 
and most practical method for increasing the 
length of service of poles and crossarms.” 

According to Engineering News” (January 
23, 1908) 102,834,040 ties were purchased in 


1906 by electric and steam railways. Of this 
number only about 12% were treated. 
Trautwine (‘‘Engineer’s Pocket Book“) 


gives the life of untreated ties at from five to 
nine years. He says that creosoted ties have 
remained sound after 22 years. Lunge (Coal 
Tar and Ammonia’’) writes, “Numerous speci- 
mens of creosoted timber which have been 
found to be perfectly sound after being used 
as railway sleepers, fences, etc., for periods 
varying from 16 to 32 years.” 


From a paper read before the New England Associa- 
tion of Gas Engineers. 


The Department of Commerce and Labor 
states that 37,490,067,000 ft. (board measure) 
of lumber were handled by sawmills during 
1906. 

By glancing at the above figures a fair idea 
may be had of the prospective demand for 
creosote, as this substance has proved to be 
the best for timber preserving, although crude 
tar is also successfully used. I have dwelt 
on this subject at some length for, aside from 
its interest to coal-tar producers, it is of ex- 
treme importance to many other industries. 


USES OF CRUDE TAR. 
Paint. 
Fuel. 
Making and repairing roads. 
Preserving timber. 
Manufacture of roofing felt. 
Manufacture of lamp black. 
7. Gas making. 


Distilling.—As the subject of distilling and 
refining tar is an extremely broad and lengthy 
one, I can here only touch on the general ties 
and will include but one purified product— 
naphthalene. 


SIMPLE FRACTIONS OF DISTILLATION. 
1. Ammoniacal liquor. 

2. Light oil, including first runnings. 

3. Middle oil. 

4. Heavy oil. 

5 

6 


Anthracene. 
Pitch. 


DISTILLATION PRODUCTS FOR SALE. 
1. Ammoniacal liquor. 


2. Light oil. 
3. Creosote. (From 3, 4 and 5 in preced- 
ing list.) 
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4. Naphthalene. (From 3 and 4 in pre- 
ceding list.) 

5. Pitch. 
UTILIZATION OF DISTILLATION PROD- 


UCTS. 

1. The ammoniacal liquor is disposed of 
in the usual way. It might be here noted that 
sulphate of ammonia is manufactured at many 
gas and coke oven plants in Europe, at some 
of which the sulphuric acid is made from 
spent oxide. 

2. Light oil.—Uses: Illuminating, enrich- 
ing gas, mixing with pitch to make varnishes, 
mixing with anthracene oil to prevent the ab- 
sorption of illuminants when washing gas to 
remove naphthalene; usually, however, light 
oil is rectified to make benzol and naphtha and 
production of aniline. 

3. Creosote.— Uses: Gas making, varnish 
making, to soften hard pitch, antiseptic, and 
preserving timber. When carbolic acid is ex- 
tracted from middle oil, the residue is added 
to the creosote. Pyridine bases, which are 
used for denaturing alcohol, may be obtained 
from middle oil. Anthracene oil is used for 
extracting benzol from gas. Pure anthracene 
is obtained from the anthracene fraction. 

4. Naphthalene.— Uses: Color making. 
making moth balls, burning for fuel and light. 

5. Pitch.— Uses: Manufacture of bri- 
quettes (patent fuel), making varnish, roofing, 
roofing felt, making asphalt, road making and 
repairing, making lamp black, making coke, 
gas, etc. 

An ordinary retort-house tar will yield on 


distillation about 220 gallons per 2,240-lb. ton. 
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YIELD OF TAR BY DISTILLATION. 


Ammoniacal liquor 5 gals. 
Lieht: / eree ⁵ 8 6 gals. 
Gresssgseeeeee 8 61 gals. 
Pure naphthalennne 90 Ibs. 
FFI! ater ae (C 1.350 lbs. 


The proportion of these products may vary 
considerably, depending on the temperature at 
which the coal is carbonized, the character of 
the coal, etc. Coke-oven tar may give about 
the same amounts of products as the above, 
but usually the percentage of pitch is less. 
Coke-oven tar contains but a small amount of 
carbolic acid. In appearance, tar from verti- 
cal retorts is similar to that from coke ovens. 

During 1907, nearly 20,000,000 tons (2,000 
Ibs.) of coke were produced in the Connells- 
ville district, which would be equivalent to 
more than 25,000,000 tons of coal. If this 
coal were coked in by-product ovens, in addi- 
tion to the coke, the following could be ob- 
tained: 


GOS 6 eda bes be Se ae arte . 75,000,000,000 cu. ft. 
Tar ..... 3 170,000,000 gals. 
Ammonia ........... 130,000,000 Ibs. 


Assuming 15 cts. per 1,000 cu. ft. for the gas, 
the equivalent in heat units of natural gas at 
25 cts., 2% cts. per gal. for tar and 6 cts. per 
lb. for ammonia, the income from these three 
items would amount to $23,300,000 or nearly 
$1 per ton of coal. In order to be on the safe 
side, I have used low figures for both the 
amounts and values of the by-products. If the 
tar were distilled and sulphate of ammonia 
manufactured, larger profits would be realized. 


THE INFLUENCE OF AIR ON VACUUM IN 
SURFACE CONDENSERS” 


By D. B. MORISON 


If a condenser contained steam only and 
no air the vacuum would be governed by the 
mean temperature of the steam throughout the 
condenser, and an air pump would not be re- 
quired. In practice, air exists in all steam 
condensers; its presence has the effect of re- 
tarding the condensation of the steam on the 
tube surface, and it has to be removed in a 


*Paper read before the Institution of Naval Archi- 


tects, April 9, 1908. 


state of saturation with water vapor by an air 
pump. l 

When a condenser is at work and a stable 
condition has been established, the weight of 
air entering and leaving it in a given time is 
the same; but the ratio of air to steam in dif- 
ferent parts is very variable. At the steam in- 
let the proportion of air to steam is, in a rea- 
sonably air-tight system, so small that its ef- 
fect is negligible. As the fluid passes through 
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the condenser and the steam condenses, the 
ratio of air to steam increases rapidly until 
at the air pump suction the air forms a very 
considerable proportion of the mixture. It is 
customary to refer to the fluid entering the con- 
denser as steam,“ and to the fluid leaving it as 
“air,” but the two are of precisely the same 
nature, and differ only in the proportion of 
the constituents. It is true that what is 
termed air may not have exactly the composi- 
tion of atmospheric air, but this is a point of 
little consequence in the present investigation. 
There is, as is well known, a definite tempera- 
ture corresponding to any pressure of satu- 
rated steam. But there is also a definite— 
and lower—temperature corresponding to 
every proportion of air to steam in saturated 
air at every pressure. 

It is important to note that, if water vapor 
is mixed with another gas or gases, the total 
pressure is the sum of the pressures of the 
several constituents, the pressure of each of 
which may be termed the partial pressure. The 
partial pressure of the water vapor is depend- 
ent only on the temperature; it is unaffected 
by the presence of the other gas or gases. If 
air saturated with water vapor is at a tempera- 
ture of, say, 50° F., and if its total pressure is 
2.95 lbs., then, as the partial pressure of water 
vapor at this temperature is 0.17 Ib., the par- 
tial pressure of the air must be the difference 
between these figures, i.e., 2.95 — 0.17 = 2.78 
lbs. per sq. in. The volume of air is, as is well 
known, dependent on its temperature and 
pressure, and can be readily calculated if these 
data are given. 

The necessary capacity of the air pump de- 
pends on the point at which the air and steam 
are withdrawn, and a withdrawal far down on 
the vacuum curve would involve a relatively 
small air pump. But, as the transmission of 
heat through the metal of the condenser tubes 
from the steam to the water depends on the 
difference of temperature between these fluids, 
it is necessary, in order to obviate the neces- 
sity of unreasonably large condensers, to with- 
draw the air and vapor before the temperature 
of the mixture falls unduly. Hence it can be 
said that, for a given condensing surface and 
given steam and circulating water conditions, 
there is a limit in air ratio below which the 
mixture should not be carried; and this limit 
determines the minimum capacity of air pump 
necessary per lb. of steam in order to 
condense the required amount of steam per 
square foot of cooling surface at the required 
vacuum. 
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Even with an air pump capacity in propor- 
tion to the amount of air gaining access to a 
condenser, the efficiency of the condensing sur- 
face must be adversely affected by increased 
quantities of air passing through, because the 
opportunities for contact of the steam with the 
tube surface are thereby reduced. If the air 
pump capacity is not increased in proportion 
to an increase in air leakage, the lower rows 
of tubes automatically become ineffective for 
condensing purposes, and this so reduces the 
effective surface that a decrease in vacuum is 
required, and ensues, in order to re-establish 
the necessary equilibrium. 

Consider, for example, a mixture of steam 
and air at a vacuum of 28.5 ins. at the bottom 
or exit end of a condenser through which the 
circulating water makes its first pass. If the 
relative proportion of air and vapor by weight 
are as 0.3 to 1, the temperature of the mixture 
is about 87°; but, if the air gaining access to 
the condenser is increased without a corre- 
sponding increase in the pump capacity, so 
that at the bottom of the condenser there are 
equal weights of air and vapor, the temperature 
is only 78°, and, if the weight of air is twice 
that of the vapor, the temperature is only 68°. 
With circulating water entering the condenser 
at, say, 60°, and having a mean temperature 
in the first pass through the lower rows of tubes 
of, say, 63°, 62° and 61°, respectively, in the 
three cases, the difference in temperature be- 
tween the condensing water on the inside and 
the air and steam on the outside of these con- 
denser tubes is 24°, 16° and 7°, respectively, 
and, as with unflooded tubes the transmission 
of heat is very nearly proportional to this dif- 
ference of temperature, the great effect of the 
quantity of air on the capacity of the condenser 
will be apparent. 

The above statement was, it will be noted, 
qualified by the expression with unflooded 
tubes,” because, with tubes heavily flooded by 
steam-water showering from the top, as is the 
case in a condenser of ordinary design, the air 
and steam cannot get access to the tubes, but 
make contact with this steam-water, which can- 
not be at a less temperature than the water 
within the lower tubes and will, in ordinary 
cases, as it comes from the upper and hotter 
portion of the condenser, be at a considerably 
higher temperature. If the steam-water flood- 
ing the lower tubes were at a temperature of 
77°, then the difference between this and the 
saturated air would be 10° in the first case con- 
sidered, and only 1° in the second, which is, 
therefore, barely practicable, the third case be- 
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ing, of course, impossible; so that in a con- 
denser of ordinary proportions and design in 
which the condensed steam-water showers on 
to the lowermost tubes, the ratio of air to 
steam by weight at the air pump suction must 
be less than unity in order that a 28%-in. 
vacuum may be obtained with circulating wa- 
ter at 60°. 

The weight of air entering the condenser 
with the steam depends on (a) the aggregate 
air leakage into the system at all parts sub- 
jected to pressure before atmospheric, and (b) 
the proportion of air contained by the feed- 
water when entering the boiler. The weight 
of air which can enter a boiler with the feed- 
water depends upon the amount of air in solu- 
tion in the feed-water, together with the 
amount of air added by the feed pump. In 
marine practice the greatest amount of air 
results from the use of ordinary marine ram 
pumps, driven from the air pump crosshead by 
the main engines, and air is present in mini- 
mum amount when the feed pump is inde- 
pendently driven and float-controlled. The 
weight of air and other non-condensable gas in 
real or apparent solution in feed-water has 
been the subject of exhaustive investigation by 
the writer, and the results as affecting marine 
practice are, broadly, as follows: 

Fresh water carried in tanks for use as aux- 
iliary feed contains at atmospheric pressure 
from fully 2 to 3% volumes of air per 100 
volumes of water. If this water is introduced 
into the condenser, about 70% to 90% of its air 
is immediately given off. When the entire 
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feed-water passes through an air pump, the 
air in the pump discharge amounts to from 
14%, to 2%, depending on the conditions; but 
if this water is passed without disturbance 
into a feed tank and pumped therefrom by a 
float-control feed pump, it does not take up 
further air to any appreciable extent. Con- 
densed water discharged by an air pump and 
repassed into the vacuum does not become 
supercharged by repeated circulation through 
the system, but settles down to a permanent 
charge of about 2%, which is slightly less than 
the average quantity contained in ordinary 
fresh water. 

Broadly, it may be said that in no type of 
condenser can the condensing capacity due to 
its dimensions be maintained, unless the air 
pump is sufficient to render all the tube sur- 
face available for condensing steam; the air 
pump must, in fact, dominate the condenser 
under all conditions of normal air leakage, as 
the least insufficiency so reacts on the con- 
denser as to ultimately put out of action a 
proportion of the entire condensing surface, 
with the result of a fall in vacuum. 

A condensing plant may be said to be in an 
ideal condition when the only air in the system 
is that discharged into the boiler in solution 
with the feed-water, but in general practice 
there must of necessity be considerable air 
leakage associated with every plant, the 
amount being largely determined in any given 
case by the condition in which the plant can 
be maintained with average attention by those 
in charge. 


THE AMERICAN PATENT SYSTEM" 


In these days, when combinations in re- 
straint of trade and most forms of monopoly 
are being dissolved and regulated, it is inter- 
esting to note there is one form of absolute 
monopoly that is not only tolerated but highly 
favored and protected by law. A United States 
Court in a recent decision said: 

“Within his domain, the patentee is czar. 
The people must take the invention on the 
terms he dictates or let it alone for seventeen 
years.” 


A review of an address delivered before the New Eng- 
land Society of Orange, N. J., April 4, 1908, by Edwin 
J. Prindle, of tbe New York Bar. The object of the 
address was to give the well-informed man a definite 
understanding of the Importance, origin and working of 
the American Patent System. 


Because the operation of the patent laws, 
like that of the laws of nature, is unobtrusive, 
comparatively few realize their importance, 
but they have been one of the most important 
factors in the development of our country 
from a few non-manufacturing colonies to the 
greatest of manufacturing countries. All of 
our great manufacturing companies own pat- 
ents, and many of them built themselves on 
patents. The Bell Telephone Company, under 
the protection of its patents, had an absolute 
monopoly for seventeen years, and during that 
time so securely intrenched itself that it is 
now almost impossible for a competitor to dis- 
place it. Most of the large companies employ 
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corps of inventors to keep their products 
ahead of the market. 

One-tenth of the time of the United States 
Courts is devoted to patents. The patent law 
was expressly provided for in the Constitu- 
tion, and patents are the subject of important 
treaties between the principal countries. 

Before patents were granted, inventors 
could only endeavor to keep their inventions 
secret. Many a family and many an ancient 
guild counted a secret invention as its most 
precious possession. But in proportion to 
their value they tempted the cupidity of their 
competitors, and many a tragedy resulted from 


attempts to steal secret inventions. The se- 
cret of making Venetian glass was greatly 
prized and most jealously guarded. A Vene- 


tian named Paoli, who possessed the secret, 
left Venice and wandered northward practis- 
ing his art. He was stabbed in Normandy 
with a dagger marked ‘Traitor’’—a measure 
taken to protect the secret and a warning to 
others. 

The inventor could only keep secret such in- 
ventions as could be practiced in secret, but a 
new article or machine, as soon as one was 
sold, could be copied by a competitor, who 
would be saved the often great expense of ex- 
periments to find how it should be designed 
to best serve its purpose. So there was no 
incentive to make inventions that could not 
be kept secret. The secret practice of the in- 
vention usually restricted its use to a single fac- 
tory and limited the output of it. Then the 
invention often died with its discoverer and 
was never rediscovered. For these reasons 
both the public and the inventor profited by 
the system of the public giving the inventor an 
absolute monopoly of the invention for a lim- 
ited period in consideration of a full disclosure 
of the invention and the right of the public to 
use the invention thereafter. 

The monopoly granted by a patent is a 
peculiar one. It is negative in character. It 
grants the right to exclude all others from any 
making, using or selling of the invention. For 
this reason, the wording of the grant has a 
curious effect. The measure of the grant is 
termed the claim,“ because it is a statement 
of what the inventor claims as his invention 
of all the machine or other subject matter 
which it is necessary to illustrate in the patent 
as an embodiment of his invention, for every 
invention, consciously or unconsciously, is an 
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evolution of some earlier form. The law re- 
quires the claim to be drawn on behalf of the 
inventor, and the Patent Office sees that it is 
not more comprehensive than the real inven- 
tion. The strange thing about a claim is that 
the more a claim says the less it means. 

This was shown by examples of actual claims 
on inventions of bicycles, but the point was 
illustrated by likening a claim to a bill of sale 
for cattle on a Texas ranch. If it purported 
to give title to ‘‘all the short-horn Durham 
steers with one white foot and three black 
ones,“ it would convey perhaps only two or 
three steers, while if it said simply ‘‘all the 
livestock,” it would convey all the steers of 
every kind, all cows, bulls, horses, pigs and 
sheep. So the less it says, the more a claim 
means. 

The protection which a patent affords was 
illustrated by supposing a patent to have been 
granted for an invention, in bicycles, and a 
competitor to have tried appropriating the in- 
vention under a disguise in form. It was 
shown how a court would have applied the 
equitable ‘“‘doctrine of equivalents’ to enjoin 
the competitor and make him pay damages 
and profits if the patentee had not put it out 
of the court’s power by too great limitations 
in his claim. Under the monopoly granted by 
a patent, an inventor may grant to a manufac- 
turer the right to make the machines for him, 
but may reserve to himself the exclusive right 
to sell them. He may restrict the territory in 
which any one of his licensees can make, use 
or sell the patented invention, and he may re- 
strict the number and price of the articles to 
be sold. The court, for instance, decided that 
it was lawful for the Edison Phonograph Com- 
pany to require its licensee in New York not 
to sell phonographs below a certain price. It 
was recently held lawful for a patentee in rub- 
ber tires to license most of the rubber tire 
manufacturers in the United States under his 
patent, to require them not to sell below a cer- 
tain price, and to require them to form an asso- 
ciation to protect the interests of the patent— 
a combination which, but for the fact that it 
was under a patent, would have been a com- 
bination in restraint of trade under the famous 
“Sherman Act.“ The court, however, could 
not do less than sustain the validity of the ar- 
rangement under the liberal clause of 
the Constitution providing for the grant of 
patents. 
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THE USE OF LIME IN BOILERS 


CONDENSED FROM THE MARINE ENGINEER AND NAVAL ARCHITECT” 


Lime (CaO) is now recognized as the most 
efficient and trustworthy agent in preventing 
the inroads of the harmful lime salts found in 
sea water and some fresh shore waters the 
acids liberated from the various oils that find 
their way into the boiler, and the free gases 
carried in by the feed water or evolved in the 
boiler. 

Soda (Na, CO 3 is now seldom used for boiler 
work, except in very minute quantities, as it 
causes priming and injury to all joints not 
made of red lead—and even these are not im- 
mune if a soda solution is long in contact 
with them. 

The use of lime in marine boilers must be 
considered under two heads: 

First, as a preservative of the surfaces of 
a boiler with which in a solution it is in con- 
tact when standing full, partially full or 
working. 

Secondly, as the neutralizer of the injuri- 
ous acids and gases which may find their way 
into the boiler through the feed or may be 
generated in the boiler where working. 

Lime as a Preservative.— When a boiler is 
pumped up from empty to full, lime is usually 
put in, in sufficient quantities to, at least, satu- 
rate the filling water. This is usually done by 
placing a quantity of milk of lime in the boiler 
and then pumping up to about 20 to 50 Ibs. 
pressure to expel all air. This method is not 
to be recommended, as the circulation in a cold 
boiler is practically nil, and consequently when 
the boiler is partially full the mixing of the 
water and lime decreases, the inrushing water 
being the only stirring agent; thus intimate 
mixing of the water and the lime can hardly 
take place, and complete saturation of the 
water cannot be relied on as a certainty. This 
more especially applies to the top of the boiler, 
or upper drum, where saturation is most nec- 
essary, as all air and gases accumulate there. 
The better method is to have the lime regularly 
fed into the pumping-up water, as a much 
more intimate mixture of the lime and water 
takes place in the feed pipe and pump, and the 
whole mass of the water contained in the 
boiler is properly saturated. 

The quantity of lime required to saturate 
water varies with the temperature of the water 
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—the quantity decreasing as the temperature 
increases. 

Three pounds of lime is required per ton of 
distilled water, when the temperature is 60° 
to 70° F., and 1% lbs. when the temperature 
has risen to 212° F. 

A boiler which is to stand for any length of 
time requires at least 3 lbs. of lime per ton of 
contained water—if distilled; more than this 
is not required, as the surplus settles to the 
bottom and may choke or injure the faces of 
the running-down valves. 

Half an ounce of caustic soda (NaHO) per 
ton of water is used by some marine engineers, 
as it is believed to assist the water to absorb 
the lime and prevent any salts of lime forming 
a hard deposit on the shell or tubes. It cer- 
tainly assists in rendering the water alkaline 
and can do no harm. 

Boilers that are pumped up to working 
height and which will shortly be in action, do 
not require more than 1% Ibs. of lime per ton 
of water, and about a quarter of an ounce or 
caustic soda per ton of water if fancied. 

These quantities of lime are simply preser- 
vative, and are not intended to kill the acids 
and gases introduced by the feed-water. These 
must be dealt with separately and in another 
manner. 

Lime as a Preventive.—Lime as a preventive 
neutralizes the oil and fatty matter in the feed 
water and assists to render innoxious the oxy- 
gen and CO held in suspension in the feed and 
make-up feed-water. 

The dangerous oils and gases, which, when 
introduced into the boiler, do so much damage, 
are always found in the feed water in very 
minute particles; the oil, as a rule, in the or- 
dinary feed water, coming from the condenser, 
the air and gases in the make-up feed. Air is 
very often introduced by the ordinary feed 
having a fall from the air pump discharge be- 
fore it reaches the feed tank level. 

The following rules are based on the as- 
sumption that one ton of coal evaporates 10 
tons of water. 

Boilers on auxiliary work only require about 
3 ounces of lime per ton of coal burnt, to kill 
the oil in emulsion and neutralize as far as 
possible all free gases. 
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RECIPROCATING ENGINES AND STEAM TURBINES 


Boilers working on main and auxiliary ma- 
chinery combined require 1% to 2 ounces of 
lime per ton of coa! burnt. 

“necc quantities assume that the boilers are 
alrea uy charged to at least 1% lbs. of lime per 
ton of contained water. 

In either case reduce t: lime to 1 ounce per 
ton of coal when the boiler gives a very sharp 
reaction to the litmus test. 
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Scum about one to two inches in the gage 
gluss and blow out another one inch when the 
boilers have received 1 ½ to 2 lbs. of lime per 
ton of contained water through the feed. The 
scumming and blowing out should only be done 
when the boilers are working easily. 

If carefully applied these rules should keep 
the boilers in good condition and effect consid- 
erable saving in fuel. 


COMBINATION SYSTEM OF RECIPROCATING 
ENGINES AND STEAM TURBINES" 


By C. A. PARSONS, D. Sc., M. A., and R. J. WALKER 


It may be said that perhaps the most im- 
portant field for the combined system of ma- 
chinery, as applied to marine propulsion, is 
for those installations where the designed full 
speed of the vessel falls below the range suit- 
able for an all-turbine arrangement, the re- 
ciprocating engine working in the region of 
pressure drop where the conditions are best 
suited for it, and the turbine utilizing that 
portion of the expansion diagram which the 
reciprocating engine is not able to utilize effi- 
ciently. It is generally well known that an 
all-turbine arrangement has not been advo- 
cated by us for ships where the designed speed 
falls below 15 or 16 knots, excepting in some 
special cases, such as yachts; and for vessels 
of moderate or slow speed the combination sys- 
tem of machinery appears to be eminently suit- 
able. f 

In a good quadruple reciprocating engine, 
the steam is expanded down to the pressure of 
release, about 10 lbs. absolute, and gains in 
economy as the vacuum is increased up to 
about 25 ins. or 26 ins., whereas in a turbine 
it is possible to deal economically with very 
low-pressure steam, and to expand this low- 
pressure steam to a low absolute pressure cor- 
responding to the highest vacuum obtainable 
in turbine practice. 

In a combination system, the most suitable 
initial pressure for the turbine, or the dividing 
line between the reciprocating engine and the 
turbine, will greatly depend upon the condi- 
tions of service of the particular vessel taken. 


*Condensed from a paper read before the Institution of 
Naval Architects, April 9, 1908. 
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The reciprocating engine, or engines, can be 
designed to exhaust at a pressure of between 
8 lbs. and 16 Ibs. absolute, or even at a slightly 
higher pressure, if necessary, to meet the con- 
ditions required. From an estimate of the 
theoretical efficiency under the various condi- 
tions of pressure, it would appear, apart from 
any practical considerations, that there is noth- 
ing to choose between an initial pressure at the 
turbine of between 7 lbs. and 15 lbs. absolute, 
any pressure within this limit appearing to give 
the most economical result. 

In the case of a vessel which runs on service 
continually at or about her designed full speed, 
an initial pressure of about 7 lbs. absolute at 
the turbine appears most suitable. In a ves- 
sel which does part of her running at the de- 
signed power, and part at a considerably re- 
duced power, it is desirable to design the tur- 
bines so that the initial pressure would not fall 
below 7 lbs. absolute when running under the 
lower conditions of power. 

With a quadruple-expansion reciprocating 
engine exhausting to the condenser direct, the 
maximum energy realizable from 200 Ibs. pres- 
sure to 26 ins. vacuum, with point of release 
at 10 lbs. = 256 B. T. U. The energy which 
the reciprocating engine cannot efficiently 
utilize, but which can be used in a turbine = 73 
B. T. U. 

In a combination of a triple expansion en- 
gine exhausting to a turbine and thence to the 
condenser, the maximum energy realizable 
from 200 lbs. to 8 lbs., with point of release 
at 13 lbs. = 219 B. T. U. The energy avail- 
able for the turbine from 7 lbs. to 28 ins. 
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vacuum, receiving wet steam from the recipro- 
cating engine = 100 B. T. U. Total energy of 
combination = 319 B. T. U., which is 24%% 
greater than that of the reciprocating engine. 
(All pressures are absolute. ) 

It is estimated that a large portion of this 
additional energy can be expected to be real- 
ized by the combined system in the shape of 
increased power to drive the vessel, or, on the 
other hand, increased economy. These 
figures (theoretical) are computed on 
the basis of adiabatic expansion through- 
Out. 


THE ENGINEERING DIGEST 


Thus, it is estimated that a quadruple ex- 
pansion engine using 95,000 Ibs. of steam per 
hour at 200 lbs. pressure will develop 7,300 
I. HP., working on a 26-in. vacuum. The same 
quantity of steam (using a 28-in. vacuum) will 
operate a 6,300-HP. triple expansion engine 
and a 2,000-HP. low-pressure turbine, or 8,300 
I. HP. in all, an increase of 13.7%. A speed of 
15.5 knots would be obtalned with the former 
and one of 16.2 knots with the combined in- 
stallation. The total steaming weight would 
be about 3% less with the combined installa- 
tion. 


METAL-FILAMENT AND CARBON-FILAMENT LAMPS 


From the standpoint of current, candle- 
power, total watts and watts per candle, tanta- 
lum and tungsten lamps are less susceptible 
than carbon-filament lamps to changes in elec- 
trical pressures. The resistance of the metal 
filament increases, whereas that of the carbon 
usually decreases with rise in voltage. 

At 85% of normal voltage a carbon lamp’s 
resistance is 100.24% of that secured at normal 
voltage, that of the tantalum lamp is 95.5%, 
and of the tungsten lamp 93.5%. At 110% of 
normal voltage the per cent. of resistance to 
that at normal is 99.81 with a carbon lamp, 
102.5 with a tantalum lamp, and 104 with a 
tungsten lamp. 

On account of the different characteristics 
of the resistance of the carbon, tantalum and 
tungsten lamps the current is affected in such 
a way that at 85% of normal voltage it is re- 
duced 15% with carbon lamps, 11% with tan- 
talum lamps, and 9% with tungsten lamps, and 
at 110% of normal voltage the current of the 
carbon lamp is increased 10%, of the tantalum 
lamp 9%, and of the tungsten lamp 6%. 

Since the resistance of tungsten and tanta- 
lum lamps operated at a voltage lower than 
normal, is less than that of carbon lamps, their 
current is higher respectively, and therefore 
their candle-power must be greater. The car- 
bon lamp gives 41%, the tantalum 50%, and 
the tungsten 55% of its rated candle-power 
when operated at 85% of normal voltage, and 
168%, 148%, and 141% candle-power, respect- 
ively, when run at 110% of correct voltage. 
This shows that the light delivered by metal- 
filament lamps is much less affected than that 
from cellulose-filament lamps by variation of 
voltage. It is a matter, however, which can- 
not be brought out too strongly. It can be 
shown that a drop of 5½% from normal voltage 


causes a reduction of 25% in the illumination 
received from the carbon-filament lamp, 19.5% 
in that received from the tantalum lamp, and 
only 18% in that given by the tungsten lamp. 
A rise of the same percentage above normal 
causes an addition to candle-power of 31% 
with carbon lamps, 23% with tantalum lamps, 
and 19 per cent. with tungsten lamps. 

The increase in total watts is less with metal 
than with carbon-filament lamps operated 
above voltage. Burning at an electrical pres- 
sure of 5% higher the energy consumed is in- 
creased 10% in a carbon lamp, 9% in a tanta- 
lum lamp, and 8% in a tungsten lamp. 

The watts per candle do not vary as mu~ 
with tantalum and tungsten lamps as with car- 
bon when the voltage is changeable. Not only 
are the metal-filament illuminants far more ef- 
ficient, but their percentage of change in watts 
per candle is much less when compared to car- 
bon-fllament lamps when run at a fluctuating 
voltage. Taking the specific consumption of 
the cellulose lamp as 3.1 watts per candle, the 
tantalum as 2.1 watts per candle, and the 
tungsten as 1.25 watts per candle at 100 volts, 
the respective specific consumptions would be 
5.5 watts per candle, 3.8 watts: per candle, and 
1.76 watts per candle at 85 volts, and 2.23 
watts per candle, 1.66 watts per candle, and 
1.03 watts per candle at 110 volts. 

When the electrical pressure is unsteady the 
performance of both the metal-filament lamps 
mentioned is certainly most gratifying. The 
nearer the results obtained at varying voltage 
come to that secured at normal, the more the 
troubles will be diminished of the generating 
stations and of the persons using electricity 
for lighting purposes. With every recent de- 
velopment of a new lamp a marked improve- 
ment has taken place in this respect. 
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PISTON SPEED AND STEAM ENGINE 
ECONOMY" 


By PROF. R. L. WEIGHTON, M. A. 


Some time ago a series of revolution trials 
were carried out on the experimental engines 
in the engineering laboratory at Armstrong 
College, Newcastle-on-Tyne. In general terms, 
the primary object was to ascertain by careful 
experiment the exact effect upon the steam 
consumption per brake horse-power of run- 
ning engines of ordinary design and propor- 
tions—such, for instance, as are usual in 
marine practice—at varying speeds of revo- 
lution, ranging from the lowest up to the high- 
est practicable, nothing being altered through- 
out the series except the resistance against 
which the engines were working. A second 
object was to discover, if possible, the maxi- 
mum permissible speeds of steam and exhaust 
in such engines, with due regard to economy. 
This last with a view to the determination of 
the minimum sectional dimensions of the steam 
and exhaust ports, openings and passages, for 
adoption in proposed engines of this type, 
without entailing sacrifice of economy in work- 
ing. : 

Two separate sets of trials were carried out, 
One with the engines arranged as quadruple, 
and the other as triple expansion, otherwise 
the conditions were as nearly as practicable 
identical for both sets, as follows: 
Quadruples: Cylinders 7, 10%, 15% and 23 

ins. in diam.; 18-in. stroke. 

Triples: Cylinders, 10 12, 15% and 23 ins. in 
diam.; 18-in. stroke. 
Steam pressure in high-pressure chest, 138 
Ibs. per sq. in., absolute; vacuum in condenser 
(barometer 30 ins.), 24% ins. of mercury. 
Jacket steam shut off and jacket drains open. 
Receivers continuously drained by hand into 
hotwell. Amount of lubrication of steam and 
of bearings, the same on both trials. Steam 


*Paper read before the Northeast Coast Institution of 
Engineers and Shipbuilders, March 20. 1908. 
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cut off in quadruples at 12% ins., 10% ins., 
10% ins. and 10% ins., respectively; steam cut 
off in triples at 6 ins., 10% ins. and 10% ins., 
respectively. Engines in both cases linked up 
very slightly, and to exactly the same amount 
in every trial. 

Conclusions.—The results of the trials may 
be summarized as follows: 

(1) For every reciprocating steam engine, 
when change in power is brought about by 
change in piston speed, there is a certain limit 
of piston speed at which maximum power is 
attained, and beyond which the power will fall 
as the speed is increased. There is also a cer- 
tain limit of piston speed with which is asso- 
ciated maximum economy of steam used per 
horse-power developed. 

(2) For the engines and conditions of the 
trials, maximum economy in steam used per 
brake horse-power occurred for quadruples 
at a-piston speed of 441 ft. per min., and for 
triples at a piston speed of 474 ft. per min., 
the corresponding mechanical efficiencies be- 
ing for quadruples 0.856 and for triples 0.87. 

(3) The maximum-economy piston speed 
depends on several factors, the exact influ- 
ence of each of which remains to be ascer- 
tained, but to a very large extent it is deter- 
mined by the mechanical efficiency of the en- 
gines. An increase in the value of mechani- 
cal efficiency will, other things being unaltered, 
not only raise the economy absolutely, but 
will advance the maximum-economy point on 
the scale of piston speed. 

(4) Both maximum-power and maximum- 
economy piston speeds are for the brake power 
considerably lower than for the indicated 
power, and therefore if the indicated horse- 
power were alone considered, the piston speed 
of maximum economy would appear to be con- 
siderably higher than it is in reality. 
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TECHNICAL EDUCATION IN AMERICA 


By SIR WM. H. PREECE 


It is difficult, if not impossible, to make 
any just comparison between the methods of 
technical education in America and those at 
home. The conditions are totally different. 
Climate, race, commerce, industry, fashion, 
wants and aims are different. We are a con- 
servative, archaic nation, well provided with 
inertia, not wanting in wealth, accustomed to 
grandmotherly attentions, subject to the tra- 
ditions of the past, and swayed by the pre- 
cedents of our grandfathers. America is a 
congeries of numerous self-governing States, 
intensely ambitious, enjoying a champagne- 
like climate, formed of a mixture of all the 
Celtic, Teutonic and Latin races of Europe, 
inspired by a rapid and excessive flood of the 
wealth of the soil and the demands of a phe- 
nomenal inroad of aliens; abounding with ad- 
vancing commerce and growing industry, and 
suffering from a great inroad of wealth and 
an immature system of finance. The Amer- 
ican boy possesses the energy and smartness 
of a new race. The European boy is men- 
tally two years behind him. His precocity 
is assisted by his keenness and his vivacity. 
He works with an object and a determination 
to succeed. He throws the same determina- 
tion into his studies that he applies to his 
games. 
terror. The absolute unfitness of these char- 
acteristics to the British boy must be self- 
evident, but they will account for the differ- 
ences in the curricula, and the paper set for 
examination provided for these boys when 
they become students in colleges and uni- 
versities. Teachers, like poets, are born, not 
made. The teachers differ but little from 
those in Europe, but they are excited to 
great energy by their natural enthusiasm, by 
climatic influences and by the reflected encour- 
agement of their receptive pupils. Indeed, 


*From a lecture recently delivered before the Royal 
Society of Arts, London. 


644 


He is irresponsible and sometimes a 


many are imported from France, Germany 
and the United Kingdom, and I should like to 
see the reverse operation, for there is much 
to be gained by a process of blending in pro- 
fessorial ranks. We want new blood at home. 
We have made a bold start here by appoint- 
ing Dr. Henry Bovey, of the McGill Univers- 
ity (Montreal), the Rector of our new Im- 
perial College of Technology in South Ken- 
sington, and there is every reason to antici- 
pate complete justification for his selection. 
It is in the behavior of the employers and 
captains of industry that even a greater char- 
acteristic is evident. They, in America, not 
only appreciate, but assist in noble ways, the 
acquisition of scientific attainments in their 
employees. The premium system, such a se- 
rious check at home, is abolished, and they 
select only those who can submit diplomas. 
They fully recognize the advantage of tech- 
nical attainments, they encourage research. 
They equip their own laboratories, and they 
support college and university by financial 
help and by the gift of machinery. The lav- 
ish supply of apparatus, in every technical 
school, so marked a feature in American in- 
stitutions, is thus accounted for, and makes 
our equipments simply insignificant. The 
American master recognizes the fact that pu- 
pils are best trained by means of the very 
apparatus that they will have to tend. Even 
the works in many cases become advanced 
classes of the college. The marked distinc- 
tion in American practice is the adoption of 
the four-years’ course—which we certainly 
ought to adopt at home. Though not speci- 
fied, or even regulated, it is quite evident that 
in America all are working on fixed methodi- 
cal lines, and that gradually a national co- 
ordinated system will be evolved which will 
make the United States the best secularly 
educated country in the wold, and its ed- 
ucation policy thoroughly organized. 
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INDUSTRIAL 


The American has always been impressed 
with the idea that education is essential to 
the development of a nation. Land grants 
were instituted by Congress in 1786 for the 
maintenance of schools and of a literary in- 
stitution established by the State. The Great 
Land Grant Act (Morrell) in 1862 appropri- 
ated 13,000,000 acres for this purpose, 80 
that each State should found at least one col- 
lege where the leading object shall be, without 
excluding other scientific and classical studies 
and including military tactics, to teach such 
branches of learning as are related to agri- 
culture and the mechanic arts. . in order 
to promote the liberal education of the in- 
dustrial classes.” The Federal government 
in 1890 allotted $25,000 a year to each State 
for this purpose. The total grants of land 
up to 1900 by the Federal government were 
for 


Schools ....cccccvecccces 67,893,919 acres, 
Colleges and universities. .10,765,520 s$ 


78,659,439 acres, 


and, in addition, $50,000,000 in money. For- 
tunately for Americans education has been 
kept outside politics, and it is not as with 
us the shuttlecock of party. It is recognized 
as their greatest national asset, and every 


645 
citizen regards it as his duty to contribute 
to its promotion. Each State makes large 
appropriations for «schools and universities, 
and most of the universities obtain about 
$500,000 per annum each. There are 17,000 
paid professors, lecturers and teachers-in the 
United States. Canada is as liberal, and fol- 
lows its neighbor and not its mother country 
in this policy and fashion. The munificence 
of the millionaire has not been confined to 
the United States. Canada has her Strath- 
cona, Mount Stephen, Redpath, Molson and 
Macdonald. Sir W. C. Macdonald has spent 
over $10,000,000 upon the McGill University 
alone in the development of scientific and 
agricultural departments. A smart boy in 
America can get his education practically 
given free up to 22 years of age. There is 
everywhere co-education. There is no resi- 
dential system at the universities. Accred- 
ited pupils can pass from the high schools 
to the university without an entrance exami- 
nation. There is a close and almost organic 
connection between academic and industrial 
life. Culture is not neglected as with us. 
Teachers are actively engaged in the practice 
of their profession. We do this in our medi- 
cal schools only. Why should not the same 
be done in our technical schools? We have 
much to learn from American practice. 
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FROM THE VIEWPOINT OF A MANUFACTURER* 
By F. A. GEIER 


But, while this course [the co-operative 
course in engineering of the University of Cin- 
cinati—Ed.] produces men for the higher posi- 
tions—superintendents, engineers and design- 
ers—I would like to talk with you a little more 
about educating the great army of workmen 
that we must employ in our shops. 

I claim that this question of industrial edu- 
cation is an economic proposition—as much a 
part of your business as the purchase of mate- 
rials, the employment of your salesmen, your 
advertising men, or your managers. Consider 
how much time you give to the planning of 
your shop buildings, the time you spend in- 
vestigating equipment for your plant, and the 
careful study you give each machine to deter- 

From an address before the National Metal Trades 


Association, by the President of the Cincinnati Milling 
Machine Company. 


mine which one offered will produce the great- 
est output. The careful attention that Ameril- 
can manufacturers have given these matters 
has been a large factor in putting them into 
the strong position they occupy to-day. But I 
ask you in all fairness, how much time, how 
much careful thought, how much considera- 
tion, have you given the subject of labor in 
your shops? Is it not a fact that you have 
dismissed that subject largely from your minds 
and placed it in the hands of superintendents 
and foremen? What do you know of the feel- 
ing toward you of the men in your shops? Have 
you investigated the conditions under which 
those men were educated and the limited ex- 
tent of their education? Are you conversant 
with the actual relation existing between the 
foremen and the men in your employment? 
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Is it not a fact that we have considered this 
labor more or less in the same way as we do 
a piece of machinery? We go out and buy it 
as we do a small tool and then we forget about 
it, because our thoughts are centered upon the 
larger problems of organization of our busi- 
ness, the expansion of our foreign markets, and 
similar matters which are of more immediate 
importance than the consideration of the con- 
ditions of labor. I ask you again, how much 
time have you personally given to the sociologi- 
cal side of the manufacturing problem? 

Our consuls, importers and manufacturers 
who are in touch with the situation, seem to 
have agreed that the successful German inva- 
sion of the world’s markets is the logical out- 
come of the greater average efficiency of her 
workmen. 

Referring to the report of the Massachu- 
setts commission on industrial and technical 
education, I quote the following: ‘‘Employers 
testified that ‘manufacturing was becoming 
more difficult and more expensive’—caused 
by a lack of skilled workmen. This lack is 
not chiefly the want of manual dexterity 
(though such a want is common), but the 
want of what may be called industrial intelli- 
gence. By this is meant mental power to 
see beyond the task which occupies the hands 
for the moment, to the operations which have 
preceded and to those which have followed 
it—power to take in the whole process, 
knowledge of materials, ideas of cost, ideas 
of organization, business sense and a con- 
science which recognizes obligations. Such 
intelligence is wise enough to see that the 
more it has the more it will receive. 

Manufacturers confidently believe that a 


Origin of the Word Ingenieur.“ -A writer 
in the Zeitschrift des Oesterr. Ingenieur und 
Architekten Vereins” has investigated this mat- 
ter, and some of the results of his researches 
are very interesting. The earliest occasion on 
which the profession is referred to is in a 
Latin book published in the year 1196, the 
name being given as Eneignerius“; later, in 
1238, it again appears in a Latin book as 
“izegnerius.” The nearest approach to the 
English word engineer“ is found in a French 
book published in 1248 as ‘‘engingnierre.”’ 
The profession was at first connected entirely 
with military operations in the construction of 
forts. In 1710 Prince Eugen, of Austria, writ- 
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system of industrial education, wisely planned, 
would tend to develop such intelligence, while 
it increased technical skill.“ 

And quoting still further: ‘‘Bismarck in- 
quired of the officer in charge of the German 
exhibit at the Centennial Exposition, in 1876, 
as to the effect of the comparison of German 
goods with those of other countries. The re- 
ply was: ‘Our goods are cheap and wretched.’ 
France stood out at this exposition as supe- 
rior to all other countries in those manufac- 
tured goods which displayed skill and train- 
ing. Germany took her cue from this, and 
entered upon a career which has brought her 
to the front rank in the production of goods 
both useful and artistic. England took her 
cue also. Then began the crusade for the 
establishment of training schools, the inau- 
guration of manual training and industrial 
education in every direction, and England 
for a while held her supremacy.” 

Under the present system of manufacturing 
we are practically using up our supply of 
labor. We have not paid any attention at all 
to finding a new source of supply, nor have 
we given any thought to its proper training. 
Our very system of demanding production 
from the foreman who employs the men elim- 
inates the boy; but we, as manufacturers, 
are not living in the present day only; we 
will have to carry on our businesses to-morrow, 
and next year, and ten years from now, and 
it certainly would be wise on our part to make 
such effort as will enable us to recruit labor 
from new sources of supply and give careful 
heed to the cultivation of such sources of 
supply as we now have to make it more effi- 
cient. 


ing to the emperor, complains that there is 
not a single engineer in the army who under- 
stands how to build a fort.” He assumes that 
“as the engineers are not paid (!) they have 
either actually come to grief through want of 
money or else they have moved into other 
countries to escape ruin.“ As a result of this 
state of affairs, engineering schools were es- 
tablished by the emperor at Brussels in 1717, 
and at Vienna in 1718. The earliest pictorial 
representation of an engineer found by this 
investigator was in a rare German book, pub- 
lished in 1751, entitled “Failures among 
Men,” where one of the illustrations is entitled 
“The Engineer.’’—“‘The Surveyor,” London. 
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Automobile Street Sweeper.—A machine of 
this type has recently been put in operation in 
Paris, France. It is actuated by a 16-HP. mo- 
tor and travels from 4 to 6 miles per hour. It 
is provided with a water tank and pump, by 
means of which water in the form of a nebula 
or fine spray is directed on the pavement in 
advance of the roller broom for the purpose of 
agglomerating the particles of dust. The 
amount of water used is very small, being only 
about 1 gal. for 1,200 sq. ft.of pavement swept. 


Alcohol From Peat.—According to a recent 
consular report the large deposits of peat in 
this country, which have hitherto been of prac- 
tically no value, may prove to be of great 
worth if the recent experiments of a French 
chemist, Raynaud, in distilling alcohol from 
peat prove to be practical, as now seems prob- 
able. The cellulose of the peat is hydrated 
and converted by means of sulphuric acid into 
a soluble carbohydrate, which is fermented by 
means of a special yeast, which has hitherto 
been kept secret. According to statements 
made by Professor Ramsey, one ton of dry 
peat is said to furnish about 43 gals. pure 
spirits and about 66 Ibs. of sulphate of am- 
monia of 100%. It is asserted that the manu- 
facturing costs of 1 gal. of alcohol of 97% 
are at most 10 cents, whereas the cost of the 
process of distilling from potatoes is about 
35 to 40 cents. 


A High-Efficiency Oil Engine.—According to 
a report by Prof. G. Weber in a German con- 
temporary, efficiency tests of a Diesel motor 
of 200 HP., driving a direct-coupled 3-phase 
generator in the power plant of the foundry 
of the L. von Roll Ironworks, at Berne, showed 
the following results: Fuel used, petroleum 
residuum. Fuel consumption (in lbs. per 
KW.-hr. at switchboard), 0.62 at maximum 
load, 0.62 at rated load, 0.66 at three-quarter 
rated load, 0.77 at half rated load, 1.42 at 
quarter rated load. The generator efficiency 
varied from 91.5% at full load to 77.5% at 
quarter load, including friction and ventilation 
losses at 1% of full load. The thermal eff- 
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ciency based on effective horse-power was 
computed at 33.6% for rated load, 32.4 for 
three-quarter load, 28.7% for half load, and 
18.7% for quarter load, while the thermal effi- 
ciency based on indicated horse-power was 47.3 
to 44.1%, being maximum at half load.—''The 
Mechanical Engineer.“ 


Calculations for Magnetic Clutches.—The 
number of ampere-turns of excitation required 
for an ordinary clutch, consisting of a thick 
disk with an annular space machined out of 
one face for the magnetizing coil and provided 
with a flat-faced disk armature of the same 
diameter, may be calculated from the follow- 
ing equation: 

Ampere-turns = 9,500,000 LBDVB.HP. + A p 

VBN (D2 + SRB), 

where L = mean length of the magnetic cir- 
cuit; B = radial width of the annular pole 
face; D = diameter of central pole face or hub 
of clutch; B. HP. = brake horse-power to be 
transmitted; A — mean cross-sectional area of 
the path of the lines of force; » = permeability 
of metal (say 2,500 for wrought iron); N = 
revs. per min.; R = mean radius of annular 
pole face [= (outside diameter of clutch — B) 
— 2]; all dimensions in inches. Thus, assum- 
ing R = 4 ins.; D = 2.5 ins.; B = 1 in.; L = 
10 ins.; A = 9 sq. ins.; B.HP. = 4; N = 100; 
and „ = 2,500, ampere-turns of coil = 340. 
To allow for the reluctance of the joint this 
should be increased, say, to 400. 


Mean Stream Flow Estimates.—In planning 
for enterprises involving the use of water in 
streams, the engineer has to base his estimates 
of the quantity and distribution of the flow 
that may be expected in the future on records 
for past years. The flow of a stream is a con- 
stantly changing quantity and neither the total 
quantity nor its distribution for any year will 
probably ever be the same in any other year. 


By the study of long series records of flow of 


the Ohio River at Wheeling, W. Va. (drainage 
area 23,800 sq. mi.), the Tennessee River near 
Chattanooga, Tenn. (drainage area 21,400 sq. 
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mi.), and the Sudbury River at Framingham, 
Mass. (drainage area 75.2 sq. mi.), it has been 
found that there occurs in practically each pe- 
riod of 10 years investigated a year of average 
low water and also of average high water. 
While this low and high may not be the ex- 
treme, it gives nevertheless the mean condition 
which may be expected with the exception of 
the abnormal year, which as a rule only oc- 
curs once in many years. It is believed, there- 
fore, that a 10-year period will give a fair idea 
of the flow that may be expected on any east- 
ern stream.—John C. Hoyt, in Engineering 
News.“ 


The Shrinkage of Wood. — Experiments by 
the Forest Service, at its timber testing stat ion 
at Yale University, show that green wood does 
not shrink at all in drying until the amount 
of moisture in it has been reduced to about 
one-third of the dry weight of the wood. From 
this point on to the absolutely dry condition, 
the shrinkage in the area of cross-section of 
the wood is directly proportional to the 
amount of moisture removed. The shrinkage 
of wood in a direction parallel to the grain 
is very small; so small in comparison with the 
shrinkage at right angles to the grain, that 
in computing the total shrinkage in volume, 
the longitudinal shrinkage may be neglected 
entirely. The volumetric shrinkage varies 
with different woods, being about 26% of the 
dry volume for the species of eucalyptus 
known as blue gum, and only about 7% for 
red cedar. For hickory, the shrinkage is about 
20% of the dry volume, and for long-leaf pine 
about 15%. In the usual air-dry condition, 
from 12 to 15% of moisture still remains in 
the wood, so that the shrinkage from the green 
condition to the air-dry condition is only a 
trifle over half of that from the green to the 
absolutely dry state. 


Superheated Steam Economies.—“A few 
years ago the author made some experiments 
on a 300-B. FIP. triple-expansion engine with 
piston valves, the temperature of the super- 
heated steam varying from 0 to 120° C. 
The results of these trials when exhausting to 
atmosphere (182 lbs. per sq. in.) show that the 
consumption per hour of saturated steam, i.e., 
with no superheat, is 19.5 lbs. per brake horse- 
power, whereas it falls to 12.75 lbs. at a tem- 
perature of 608° F., equivalent to a superheat 
of 216° F. 

“The saving therefore amounts to (19.5 — 
12.75) /19.5 = 35.5%. 
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When exhausting to condenser (214 Ibs. 
per sq. in.), the consumption per brake horse- 
power falls from 16 lbs. with no superheat to 
10.5 lbs. with a superheat of 216° F., or a 
saving of (16 — 10.5)/16 = 32%. 

“The amount of reduction in steam con- 
sumption depends, of course, upon the design 
of the engine under consideration; in the pres- 
ent case it amounts to about 1% for every 7.2° 
F. of superheat. This is a figure frequently 
given, and which the author has been able to 
verify elsewhere.’’—Felix F. T. Godard, in a 
paper read before the Institution of Naval 
Architects, April 8, 1908. 


Steel Belts for Power Transmission. — For 
the purpose of replacing the ordinary belt and 
rope transmission, a Berlin firm has recently 
brought out a form of thin steel band run- 
ning either on ordinary bare pulleys or on 
pulleys faced with a special preparation. Con- 
siderable saving in width of pulley results 
through the use of these steel bands. Thus, 
the width of an ordinary belt for a 200-H.P. 
engine driving a dynamo at a peripheral speed 
of 5,300 ft. per min. would be about 24 ins., 
whereas the steel belt used was but 4 ins. 
wide (0.02 in. thick). This reduction ig es- 
pecially advantageous in the case of overhung 
pulleys, as it not only reduces the length of 
Shaft but also the leverage of the unbalanced 
belt pull. The steel band also enables very 
short drives to be used, and so reduces the 
floor space required in many cases. The ends 
of the bands are joined by a special lock, hav- 
ing its inner surface rounded to the radius of 
the smaller pulley. The band does not stretch 
in use, so that the pulley distances can be fixed 
once for all at the start. This absence of 
stretch also reduces the apparent slip which 
occurs with ordinary belts, owing to the ex- 
pansion of the belt whilst moving over the 
driven pulley and its compression while on 
the driving pulley. This slip is only about 
0.1% with the steel bands. Very high periph- 
eral speeds are allowable with the new belts, 
and experiments have been carried out at 
speeds up to 12,000 ft. per min. 


The Lift of Aeroplanes.— Draw a right- 
angled triangle, denoting the base by A C and 
the vertical height by B C. The angle BAC 
is then the inclination of the plane to the line 
of flight in still air, and the height B C corre- 
sponds to the pitch of a screw. Suppose we 
assume B C to be one-fourth of A C, say 1 ft. 
and 4 ft. respectively; the plane will then 
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move the air downwards 1 ft. for every 4 ft. 
of travel. Assume the speed to be 44 ft. per 
second; in one second therefore the air will 
be moved 44/4 = 11 ft. V, the acceleration, 
therefore equals 11 ft. per second. 

The total quantity of air moved per second 
is found by taking the sum of the lengths of 
all the leading edges of the planes. This sum 
multiplied by the distance moved in one sec- 
ond and by 0.08 and by V will give us the 
weight of air moved, and this weight multi- 
plied by V and divided by 32 (g) will give the 
thrust, or lift, in pounds. If S = speed per 
second in feet on the line of flight, P the pitch 
= A C/B C and V the acceleration = S/P, and 
L = length of the leading edges, we may write 
the formula as 0.08 LS V2/32 = the lift in 
pounds. 

In Farman’s case the speed S was 45 ft. per 
second, L equaled about 96 ft.—we do not 
know what V was, but assume it to be 10 ft.— 
we get lift or thrust, T = 96 x 45 x 102 x 
0.08/32 = 1,080 Ibs. It was actually 1,100 or 
thereabout.—Prof. Rankin Kennedy, in ‘‘En- 
gineering.”’ 


The Hygienics of Gas and Hlectricity as 
Illuminants.—In a paper recently read before 
the Royal Sanitary Institute of London by 
Dr. Samuel Rideal, the results and conclusions 
derived from a number of interesting experi- 
ments are given. The investigations were car- 
ried out to determine the respective physio- 
logical effects due to lighting by gas and by 
electricity: The main conclusions may be 
summed up as follows: 

1. Owing to the better ventilation obtained 
by gas, the products of combustion are not 
found in the air in the proportion which might 
be expected, the temperature and humidity in 
an occupied room being no greater than when 
the room is lit with electric light. 

2. Carbonic acid has not the injurious ef- 
fect which was formerly attributed to it, but 
considerable rises in the temperature and 
moisture content of a room, from whatever 
source, do have a prejudicial effect upon the 
well-being of the occupants. Even under ad- 
verse conditions of ventilation, purposely cre- 
ated for this inquiry, neither the temperature 
nor percentages of moisture in the room 
reached a point at which any such effect could 
be detected by any of the recognized physio- 
logical tests. 

3. It has been established that the products, 
viz., heat, carbonic acid and moisture, so far as 
they modify the health of the occupants of a 
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room, are derived from the inmates more than 
from the illuminant, and that a room of mod- 
erate size can be efficiently lighted by gas 
without sensibly affecting the amount of these 
three factors. 

4. While undoubtedly it is important to en- 
sure adequate ventilation in domestic rooms, 
this, with present methods of construction, is 
better ensured the smaller the room. 

5. The medical conclusions are in accord 
with those arrived at from the chemical and 
physical data, and also demonstrate that the 
choice between the two systems of lighting 
does not depend upon hygienic considerations. 


Irregularities in Cement Analysis.—The 
British Clayworker,”’ in a recent issue, calls 
attention to the need for a standard method 
of cement analysis, showing the importance 
of doing away with the irregularities resulting 
from the different methods employed in vari- 
ous laboratories. The experience of a German 
firm is quoted as an extreme example of how 
great differences may result from variations in 
the methods of analysis. The firm stated that 
the cement to be used on a large work should 
conform to the standard French specifications. 
The work was begun, and on investigation it 
was found that the sample, according to the 
analysis made in the works laboratory, con- 
tained over 4% of iron oxide, which was in ex- 
cess of the amount allowed by the specification. 
Samples were then sent to the chief testing 
laboratories in Berlin, Wiesbaden, Zürich, 
Paris and Madrid. The results obtained 
showed a wide variation in the percentage of 
the various constituents. The Paris labora- 
tory gave the percentage of iron oxide as 3.10 
while the Berlin analysis stated it to be 4.48; 
19.36 was given by the Madrid laboratory as 
the percentage of silica, while the Paris analy- 
sis showed 21.34% for this constituent. The 
Zürich results found Al:Os to be 8.51%, while 
the Berlin analysis gave the percentage of 
alumina as 6.57. The Madrid laboratory 
found the SO, content to be 1.46, and the 
Paris results showed only 0.62 for this con- 
stituent. These were the most important dif- 
ferences, though in no case was there even a 
reasonably good uniformity exhibited. Fur- 
thermore, the Zürich laboratory’s results were 
wrong on their face, for they totaled 101.81 
instead of 100.00. The results obtained by 
the German laboratories, presumably using the 
same methods, might have been expected to 
vary somewhat from those of the Paris and 
Madrid laboratories, but they did not even 
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agree with each other. Serious litigation may 
result from such a lack of uniformity and it 
certainly would seem that the adoption of a 
standard method would be a wise step. 


The Strength of Chain Links.—A series of 
experiments on chain links and circular rings, 
covering a period of two years, has been re- 
cently completed at the Engineering Experi- 
ment Station of the University of Illinois by 
G. A. Goodenough, Associate Professor of Me- 
chanical Engineering, University of Illinois, 
and L. E. Moore, Assistant Professor of Civil 
Engineering, Massachusetts Institute of Tech- 
nology, formerly instructor at Urbana. The 
work was undertaken for the purpose of con- 
firming or disproving a theoretical analysis of 
the stresses in links and rings. A comparison 
of calculated and measured deflections af- 
forded the desired test, and the results of the 
investigation abundantly confirmed the analy- 
sis. A reliable theory having been derived, 
the bending moments and maximum stresses 
were calculated for links of various forms, and 
the results of such calculations were applied 
to the formulas for the loading of chains given 
by Unwin, Bach and Weisbach. These latter 
are of the form P = kd2, where P is the load 
in pounds, d the diameter of the link in inches 
and k a constant varying from 11,000 to 18,- 
000. In the formulas given by these authori- 
ties, however, the maximum stress to which 
the link is subjected seems to be under-esti- 
mated, the values of k being such as to give 
maximum tensile stresses of from 33,000 to 
40,000 lbs. per sq. in., and maximum com- 
pressive stresses of about 60,000 lbs. per sq. 
in. The formulas arrived at by the authors 
are: 

P = 0.4d2S, for open links, and 

P = 0.5d2S, for stud links, 
where S denotes the maximum permissible ten- 
sile stress in lbs. per sq. in. If S is taken at 
15,000, the corresponding values in the earlier 
formula for k are 6,0v0 and 7,500, respec- 
tively, for open and stud links. The investiga- 
tion is described at length in a 72-page bulle- 
tin (No. 18) published by the university, and 
the theoretical discussion which was the basis 
of the experimental work is given in full in 
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appendixes. Copies of the bulletin may be ob- 
tained upon application to the Director, Ex- 
perimental Station, Urbana, III. 


Steam vs. Compressed Air for Power Ham- 
mers.—Although compressed air possesses cer- 
tain advantages over steam for operating 
power hammers, the sweeping statement some- 
times met with that the former is the more 
economical in steam hammers does not seem 
to be confirmed upon investigation. Messrs. 
B. & S. Massey, a prominent English firm of 
pneumatic and steam-power hammer makers, 
have recently published tables which throw 
considerable light on the subject. The prop- 
erties of steam and compressed air are so 
nearly alike that it is safe to say that the same 
amount of work can be done in a hammer 
cylinder by a given volume of each, measured 
at the same pressure. From the data in 
Messrs. Massey’s tables it would seem that as 
regards the cost of power it is more economical 
to use steam than compressed air. For in- 
stance, if the figures for 60 lbs. steam pres- 
sure be compared with those for 45 lbs. air 
pressure—the latter being regarded by the 
authors as the most economical air pressure to 
work at—with reference to a works where 
coal is obtainable for $2.40 per ton, and elec- 
tric current costs 2 cts. per KW.-hr., or belt 
power 1.76 cts. per B.HP.-hr., the cost will be 
as 22.6 is to 99; or, stated otherwise, the cost 
of steam driving will be less than one-quarter 
of that of air operating. On the other hand, 
in a works which has to pay $4.20 per ton for 
fuel and only 0.5 ct. per KW.-hr. for electric 
energy, or 0.44 ct. per B.HP.-hr. for belt driv- 
ing, air comes out the cheaper (36.6:25). 
Broadly, however, it may be calculated that 
the cost of driving by steam and air will be 
about the same in a works where coal costs $6 
per ton and electric power 1 ct. per KW.-bhr., 
or belt power 0.88 ct. per B.HP.-hr. (In 
these calculations it is assumed iat 5 Ibs. of 
steam will be delivered to the hammer per 
pound of coal burned, allowing for average 
boilers a loss by condensation in pipes of 213 
Ibs. Fifty cents per ton is included in the 
prices given for coal for labor and boiler 
maintenance.)—“The Engineer,“ London. 
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THERMODYNAMICS OF TECHNICAL GAS 
REACTIONS.—By Dr. F. Haber, Pro- 
fessor at the Technische Hochschule, 
Carlsruhe. Translated by Arthur B. 
Lamb, Director of the Havemeyer Chemi- 
cal Laboratory, New York University, 
New York City. New York and London: 
Longmans, Green & Co. Cloth; 5% x 
8% ins.; pp. xix. + 356; 20 illustrations. 
$3 net. 

This work consists of a series of seven lec- 
tures delivered before several of the colleagues 
of the author and a number of young research 
students in the early part of 1905. In them 
the author endeavored to make clear the sig- 
nificance of heat factors in gas reactions, with 
especial reference to the specific heats of the 
interacting substances and to the heat evolved 
during the reaction. The gathering of these 
lectures into book form has been for the pur- 
pose of effecting a contribution to technical, 
rather than to theoretical, chemistry, and the 
aim of the author has been to present in the 
clearest manner the application of the mechan- 
ical theory of heat to chemistry. Professor 
Haber thoroughly revised the German edition 
purposely for this translation, and many parts 
were rewritten in order to include matter 
necessitated by the progress made during the 
years 1905 and 1906. The subjects of the 
various lectures are as follows: The Latent 
Heat of Chemical Reaction and Its Relation 
to Reaction Energy; Entropy and Its Signifi- 
cance in Gas Reactions; Examples of Reac- 
tions which Proceed Without a Change in the 
Number of Molecules; Examples of Reactions 
Involving a Change in the Number of Mole- 
cules; The Determination of the Specific Heats 
of Gases; The Determination of Gaseous 
Equilibria, with a Theoretical and Technical 
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Discussion of Related Questions; Appendixes. 
It is a work that will thoroughly interest 
chemical engineers and metallurgists. 


METHODS FOR EARTHWORK COMPUTA- 
TIONS.—By C. W. Crockett, Professor of 
Mathematics and Astronomy, Rensselaer 
Polytechnic Institute. New York: John 
Wiley & Sons. London: Chapman & Hall, 
Ltd. Cloth; 6 x 9 ins.; pp x + 114; 90 
figures in the text. $1.50 net. 


In this book the author has sought to for- 
mulate a series of rules by means of which 
the terms requisite for the numerical compu- 
tation of volumes by the prismoidal formula 
and the average end area method may be writ- 
ten directly from the notes, without any in- 
termediate steps and without drawing any 
figures, the symbolized form of the rules en- 
abling the computer to apply them without 
difficulty. In the third chapter is determined 
the correction to be subtracted algebraically 
from the volume obtained by the average end 
area method in order to find the volume as it 
would be given by the prismoidal formula. 
Chapter IV. treats of the determination of the 
volume by the average end area method when 
the transverse slope of the surface is meas- 
ured; and the resulting formulas are so sys- 
tematized that the volumes in side-hill work, 
as well as in through work, may be readily 
computed. The succeeding chapter deals with 
the correction for curvature in railroad work, 
and is followed by one describing a slide rule 
invented by the author for the computation 
of volumes, and giving instructions for its 
use. Appendixes are included on the hyper- 
bolic paraboloid and the general applicability 
of the prismoidal formula; approximate pris- 
moidal correction in railroad work: and a 
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summary in which the rules developed in the 
text are stated in a manner that, it is believed, 
will render their application in practice simple 
and rapid, with little chance of error. 


PRACTICAL HYDRAULIC (WATER SUPPLY 
AND DRAINAGE) TABLES AND DIA- 
GRAMS.—By C. E. Housden, Superin- 
tending Engineer, P. W. D., India. New 
York and London: Longmans, Green & 
Co. Cloth; 5 x 7 ins.; pp. XII. + 112; 14 
figures and diagrams. $1.25. 

These tables and diagrams, originally pre- 
pared for the personal use of the author, have 
proved of such use and convenience in ascer- 
taining the sizes of pipes for water supply sys- 
tems, surface drains and sewers, that they 
have been published in the present form. By 
their aid, if the total length in feet of a long 
line of continuous pipes to provide different 
discharges and the levels in feet from point of 
discharge of the last pipe to the water surface 
of source of supply are known, the required 
sizes of the different pipes can be at once 
determined from their average hydraulic 
gradients, irrespective of the length or slope 
of each individual pipe, also sizes of drains 
and sewers can be found from the falls in 
their water surfaces. The tables are based on 
Ganguillet & Kutter’s formula, and the sys- 
tem of calculation is thought by the author to 
be or: zinal with him. 


EDUCATIONAL WOODWORKING FOR 
HOME AND SCHOOL.—By Joseph C. 
Park, of the State Normal and Training 
School, Oswego, N. Y. New York: The 
Macmillan Co. Buckram; 4% x 7% ins.; 
pp. xii. + 310; 263 figures and illustra- 
tions. $1, net. 


This book has been prepared for the purpose 
of supplying a text-book for the use of pupils 
in the manual training work of public schools. 
The various woodworking tools and machines 
are clearly described and illustrated and their 
uses pointed out. Woods are then briefly 
studied, an appendix, however, amplifying this 
chapter, being devoted to a descriptive listing 
of the more important woods of North America. 
Sections are also included on fastening de- 
vices, such as nails, screws, glue, dowels, keys. 
etc., and on filling, staining and varnishing 
Wood turning is discussed in a chapter of 30 
pages, and a large variety of exercises are 
given for knife work, joinery, cabinet making 
and turning. The commoner geometric prob- 
lems and tables of weights and measures form 
the subject matter of two appendixes. Under 
a capable instructor the work should prove of 
undoubted educational value. ° 
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REFRIGERATION.—An Elementary Text- 
book. By J. Wemyss Anderson, M. Eng., 
M. Inst. C. E., M. L. Mech. BE. New York 
and London: Longmans, Green & Co. 
Cloth; 5% x 8% ins.; pp. ix + 242; 87 
illustrations, including 4 folding plates. 
$2.25 net. 

This work is devoted to an exposition of the 
scientific principles involved in the produc- 
tion of low temperatures, and to descriptions 
of the apparatus by which they are obtained. 
The work being an elementary one, questions 
relating to the design of apparatus have been 
properly withheld for a succeeding and more 
advanced volume. The first three chapters are 
given up to a concise study of heat and its 
effects, thermometers, sources of heat, energy, 
specific and latent heat, and the transfer of 
heat by radiation, conduction and convection. 
Chapters IV. and V. deal with the properties 
of fluids, the expansion and compression of 
gases and vapors, including tubles of the prop- 
erties of the various liquids and vapors em- 
ployed in refrigerative work. Chapter VI. 
discusses the basic laws of thermodynamics, 
Carnot’s cycle, efficiency and the coefficient of 
performance of a perfect refrigerator. In 
Chapter VII. is given a general outline study 
of the various types of refrigerating machines, 
in which cold air and vapor machines are de- 
scribed and details given of compression ma- 
chines and absorption plants. Chapter VIII. 
is devoted to water and brines and their prop- 
erties, as well as .o air and its humidity. The 
succeeding chapter discusses the various 
methods of manufacturing artificial ice. Chap- 
ter X. describes the construction and insula- 
tion of cold-storage warehouses and rooms, 
and the different methods of cooling used. 
The last two chapters treat of a number of 
miscellaneous uses of refrigeration, such as 
the cooling of buildings, shaft sinking through 
water-bearing rock or earth, regulating the 
moisture in the air supply to blast furnaces, 
brewery refrigeration, cold storage and the 
temperatures required, etc. The illustrations 
are good, the index is ample, and many in- 
structive and practical problems are given in 
their proper place for the further use of the 
student. 


HOW TO USE SLIDE RULES.—By D. Petri- 
Palmedo. New York: Kolesch & Co. 
Flexible cloth; 4 x 7 ins.; pp. 56; illus- 
trated. $0.50. 

To the novice, unfamillar with the mysteries 
of the slide rule, this little work will undoubt- 
edly prove usefut. Simple examples are at 
first given and the student is gradually led u] 
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to the performance of the more difficult 
manipulations. The author's style is clear and 
his expositions will be easily understood. 
After a prefatory chapter the author describes 
the Mannheim slide rule and describes the 
methods of graphical addition and subtraction. 
The following subjects are then taken up in 
the order named: the logarithmic scale, multi- 
plication, division, proportions, continued 
multiplication and combined multiplication and 
division, squares, square roots, cube roots, 
logarithmus, powers and roots, trigonometrical 
functions, the trigonometric functions in calcu- 
lations, tangents smaller than 0.1, sines smaller 
than 0.01, compound calculations and the 
triplex slide rule. 


PRACTICAL EARTHWORK TABLES.—By C. 
E. Housden, Superintending Engineer, 
P. W. D., India. New York and London: 
Longmans, Green & Co. Cloth; 5 x 7 
ins.; pp. vill. + 53; 9 diagrams. $0.90. 
These tables have been prepared for the 
purpose of facilitating the computation of the 
cross-sectional areas of embankments and ex- 
cavations, by reducing the work involved in 
preparing special sections and in making the 
necessary calculations from longitudinal and 
cross-sections of ground over or through which 
the proposed bank or cut has to be made. 
Where the ground at right angles to the center 
line is fairly level, or of uniform slope, the 
preparation and calculation of special cross- 
sections may be entirely avoided by the use of 
the tables. Where the cross slope at the 
selected points is not the same for all of them, 
the calculation of cross-sectional] areas 18 
necessary, but is much simplifled by using the 
tables. One method of obtaining the cubic 
contents of an embankment or cut from the 
tables allows the approximate amount of 
progress at any particular time to be quickly 
ascertained, and affords an easily applied check 
on the work as well as on borrow-pit measure- 
ments. 


BUNGALOWS, CAMPS AND MOUNTAIN 
HOUSES.—Selected and Compiled by the 
Editor of The Architects’ and Builders’ 
Magazine.“ New York: W. T. Comstock. 
Illuminated boards; 7% x 10 ins.; pp. 
111; profusely illustrated. $2 net. 

This book consists of plans, half-tone repro- 
ductions of photographs and pen sketches of a 
large variety of designs by a number of archi- 
tects, showing buildings that have been erected 
in all parts of the country. Many of these are 
intended for summer use, while other examples 
are of structures erected in California and the 
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Southern Stated for permanent residences. 
Camps, hunters’ lodges and log cabins are also 
included, suitable for vacation use in woods 
and mountains. Descriptions of the designs 
are given in the letter press, costs in many in- 
stances being stated. The book is excellently 
printed on fine coated paper and will be found 
full of suggestions to those contemplating the 
erection of the informal structures it describes. 


AIRSHIPS, PAST AND PRESENT.—Together 
With Chapters on the Use of Balloons in 
Connection with Meteorology, Photog- 
raphy and the Carrier Pigeon. By A. 
Hildebrandt, Captain and Instructor in 
the Prussian Balloon Corps. Translated 
by W. H. Story. New York: D. Van 
Nostrand Co. Cloth; 6 x 9 ins.; pp. 364; 
222 text illustrations. $3.50, net. 

The modern application of ballooning t- 
scientific purposes and the development of the 
dirigible balloon and the airship have aroused 
a widespread interest on the part of the public 
in this form of sport. The author of this 
work, believing that the present moment was 
suitable for a review of the history and present 
state of development of airships in general has 
presented such a survey in this work. In it 
are discussed all questions relating to balloon- 
ing which lend themselves to popular treat- 
ment and are of general interest. The intro- 
duction of occasional theoretical considerations 
was, of course, unavoidable, but these have 
been reduced to the smallest possible compass. 
The avoidance of technical discussions makes 
the book easy and pleasant reading for any- 
one who is interested in the subject. The sec- 
tions on dirigible balloons, military ballooning, 
balloon photography and the use of carrier 
pigeons in connection with military ballooning 
are of especial interest. 
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Civil ~ :gineering. 

A TREATISE ON tHE PRINCIPLES AND 
PRACTICE OF HARBOR ENGINEER- 
ING.—By Brysson Cunningham, Author 
of Dock Engineering,“ ete. London, 
England: Charles Griffin & Co., Ltd. Phil- 
adelphia, Pa.; J. B. Lippincott Co. Cloth; 
64% x 9% ins.; pp. 283; 248 illustra- 
tions, mostly in the text. $5.00, net. 


CONCRETE CONSTRUCTION.—Methods and 
Cost. By Halbert P. Gillette, M. Am. 
Soc. C. E., M. Am. Inst. M. E., Managing 
Editor, Engineering-Contracting, and 
Charles S. Hill, C. E., Associate Editor, 
Engineering-Contracting. New York and 
Chicago: The Myron C. Clark Publishing 


Co. Cloth; 6 x 9% ins.; pp. 690; 306 
illustrations in the text and 37 tables. 
$5.00, net. 
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STRESSES IN 
TRUSSES.—By C. R. Grimm, M. Am. Soc. 
C. E. New York: John Wiley & Sons. 
London, England: Chapman & Hall, Ltd. 
Cloth; 54% x 9% ins.; pp. 140; 60 illus- 
trations in the text and 15 tables. $2.50; 
English price, 10s. 6d., net. 


Marine Engineering. 


MARINE BOILER MANAGEMENT AND CON- 


STRUCTION.—Being a Treatise on Boiler 
Troubles and Repairs, Corrosion, Fuels 
and Heat, on the Properties of Iron and 
Steel, on Boiler Mechanics, Workshop 
Practices and Boiler Design. By C. E. 
Stromeyer, M. Inst. C. E., Chief Engineer 
of the Manchester Steam Users’ Associa- 
tion. Third Edition. New York, London 
and Bombay: Longmans, Green & Co. 
Cloth; 6 x 9% ins.; pp. xx. + 404; 452 
illustrations in the text and many tables. 
$4, net; United Kingdom, 12s. 2d., net. 


Materials. 


THE PRINCIPAL SPECIES OF WOOD.— 


Their Characteristic Properties. By 
Charles H. Snow, Dean of the School of 
Applied Science, New York University. 
Second edition, revised, with additions. 
New York: John Wiley & Sons. Lon- 
don: Chapman & Hall, Ltd. Cloth; 6 x 
9 ins.; pp. xi. + 203; with numerous fig- 
ures in the text and 37 full-page half- 
tone plates. $3.50. 


Mathematics. 


A VEST-POCKET HANDBOOK OF MATHE- 


MATICS FOR ENGINEERS.—By L. A. 
Waterbury, C. E., Professor of Civil En- 
gineering, University of Arizona. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Morocco; 2% x 
53 ins.; pp. vi. + 91; 61 figures. $1.00, 
net. 


Mechanical Engineering. 


MACHINE DESIGN, CONSTRUCTION AND 


DRAWING.—A Text Book for the Use 
of Young Engineers. By Henry J. 
Spooner, M. Inst. M. E., Assoc. M. Inst. 
C. E., Director and Professor of Mechani- 
cal and Civil Engineering in the Poly- 
technic School of Engineering, Regent 
St., London, Author of The Elements 
of Geometrical Drawing,“ etc. London, 
New York and Bombay: Longmans, 
Green & Co. Cloth; 54% x 8% ins.; pp. 
691; 5 plates; 1,433 text illustrations 
and 86 tables. $3.50. 


POWER GAS PRODUCERS.— Their Design 


and Application. By Philip W. Robson, 
of the National Gas Engine Co., Ltd. 
London, England: Edward Arnold. Cloth; 
51% x 834 ins.; pp. 247; 105 illustra- 
tions, mostly in the text, and 31 tables. 
$3.00, net. 
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BRIDGE REPORT OF THE UNITED STATES FUEL- 


TESTING PLANT AT ST. LOUIS, MO.— 
Jan. 1, 1906, to June 30, 1907. Joseph A. 
Holmes, In Charge. Bulletin No. 332, U. S. 
Geological Survey. George Otis Smith, Di- 
rector. Washington, D. C.: Pub. Doc. 
Paper; 5% x 9 ins.; pp. 299; numerous 
tables. 


Mining and Metallurgy. 


A POCKET HANDBOOK OF MINERALS.—De- 


signed for Use in the Field or Class-room, 
with Little Reference to Chemical Tests. 
By C. Montague Butler, E. M., Assistant 
Professor of Geology and Mineralogy, 
Colorado School of Mines; United States 
Deputy Mineral Surveyor. New York: 
John Wiley & Sons. London: Chapman 
& Hall, Ltd. Leather; 4 x 6% ins.; pp. 
ix. + 298; 89 figures. $3.00. 


COAL-MINE ACCIDENTS: THEIR CAUSES 


AND PREVENTION. — A Preliminary 
Statistical Report. By Clarence Hall and 
Walter O. Snelling. With Introduction 
by Joseph A. Holmes, In Charge of Tech- 
nologic Branch. Bulletin No. 333, U. S. 
Geological Survey. George Otis Smith, 
Director. Washington, D. C.: Pub. Doc. 
Paper; 5% x 9 ins.; pp. 21. 


INTRODUCTION TO METALLOGRAPHY.— 


THE 


By Paul Goerens, Docent in Physical 
Metallurgy at the Royal Technical High 
School, Aachen. Translated by Fred. 
Ibbotson, A. R. C. Sc. I., Lecturer in Met- 
allurgy, The University Sheffield. Lon- 
don and New York: Longmans, Green & 


Co. Cloth; 5% x 9 ins.; pp. 214; 158 
illustrations in the text. $2.50, net. 
Sanitation. 
SANITATION OF RECREATION 
CAMPS AND PARKS.—By Dr. Harvey 


B. Bashore, Medical Inspector for Penn- 
sylvania Department of Health. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; 5 x 7% 
ins.; pp. xii. + 109; 19 full-page half-tone 
plates. $1.00. 
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Two important consolidations of technical 
journals take effect the first of the present 


month. 


“The Railroad Age Gazette“ is the 


title under which the successor to the Rail- 


road Gazette” 


and “The Railway Age” will 


appear, while the merger by the McGraw Pub- 
lishing Co. of the Street Railway Journal“ 
with the Electric Railway Review” will be 
known as the Electric Railway Journal.” 
These new journals will be published in New 
York City, but the Chicago editorial offices 
of the “Age” and “Review” will still be main- 
tained. 
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y A RECORD OF NEW TOOLS ~ PROCESSES ; AND \APPLIANCES ~h 


The publication of material in this section is not paid for. While it partakes more or less of the nature of ad- 
vertising of the firms mentioned, it is intended as review notices of some of the more important catalogues received 
describing new features in machinery, materials, processes, etc., of interest to the engineering profession. 


THE PROTECTION OF METAL SURFACES. 


The essential requisites for a good metal 
preservative paint are spreading capacity, ad- 
hesion, elasticity, drying and working quali- 
ties, and durability. The cost of the paint 
is not so important, as it costs from two to 
six times as much for other items, such as 
preparing the surface, brushes, etc., as it costs 
for the paint. 

In making a paint too much care cannot be 
exercised in selecting a vehicle for the pfg- 
ment. The life of the paint is directly depend- 
ant on the life of the oil. Of course no paint 
can last forever, but a good paint, in a rea- 
sonably clear atmosphere, should last at least 
six years. Practice teaches that a good paint 
for metal structures is composed of about 50% 
pigment and 50% oil or varnish, and that the 
pigment is best which will take up this per 
cent. of varnish without adulteration. Oxides 
of iron or lead are adulterated with large 
amounts of inert substances without detriment 
and usually to the improvement of the paint, 
for the reason of the chemical action of the 
former upon the varnish. 

In designing a metal preservative paint the 
first consideration should be the vehicles and 
then the preparation for compounding. The 
protective effects of carbon lampblack as a 
water repellent are well known; that it is 
practically indestructible by oxidation or acids 
and is elastic places it in the foremost 
ranks as a pigment. Linseed oil has long been 
used as a vehicle, and in some respects it is 
admirable, but by combining linseed oil chem- 
ically with Chinese or Tong oil there is ob- 
tained a vehicle which is probably superior to 
any other. Chinese oil dries in 12 hours and 
dries throughout, while linseed oil remains 
soft underneath the surface. The combination 
of the Chinese and linseed oils makes a highly 
durable, elastic and excellent vehicle for paint. 
By using carbon lampblack, in connection with 


various other carbons, the Nubian Paint and 
Varnish Company, 41 Park Row, New York, 
has succeeded in producing a strongly adhe- 
sive, elastic and durable coating for metal sur- 
faces, which is probably superior to any metal 
preservative paint ever placed on the market. 


A DEVICE FOR FACILITATING COST AC- 
COUNTING. 

The past decade has witnessed important ad- 
vances {n many lines, but possibly none has 
shown more rapid evolution than the science 
of cost accounting. 

Costs naturally divide into three classes: 
material, labor and expense. The problem of 
taking care of the cost of material is well ad- 
vanced and easily understood. That of ex- 
pense, while one on which varying views are 
held, is, nevertheless, once the proper items 
to be included are settled on, not difficult to 
solve. The efficient determination of labor 
costs, however, with the innumerable entries 
and the calculations involved, is a branch of 
the subject that has contributed much to the 
perplexity of accountants, because of the 
amount of time involved in the making of cal- 
culations and the errors consequent thereto. 

An instrument, which has been highly suc- 
cessful in serving to facilitate the accounting 
of labor costs is the Calculagraph, a descrip- 
tion of which follows. 

Referring to the illustration following, it is 
seen that the Calculagraph is provided with two 
operating levers or handles projecting upward, 
one on either side of the dial which indicates 
visibly the time of day. 

Record cards are provided in advance, on 
which are printed the several operations per- 
formed in the particular department of a man- 
ufacturing plant where the machine is to be 
used, with a space left vacant at the upper 
edge of the card of suitable size tu receive the 
Calculagraph record. 
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When a workman commences on any job or 
operation, one of these cards is inserted in the 
slot of the Calculagraph, under the platen in 
front of the visible dial, and it is shoved along 
against a guide from left to right until it fits 
in a corner, the right hand lever is then ope- 
rated both backward and forward. On the im- 
pression thus made the time of day work was 
commenced is indicated at the right. An 
arrow in the center of the dial represents the 
minute hand of a clock face and a triangular- 
shaped pointer, which rotates around the out- 
side of the dial, represents the hour hand of a 
clock. This record, which indicates the hour 


THE CALCULAGRAPH. 
at which work was commenced, is made by 


moving the right-hand lever backward. The 
forward movement of the same lever prints 
upon the card two circles of figures on the left- 
hand end of the card. 

At the end of the working period, when the 
job is finished, or work is discontinued for any 
reason, the same card is returned to the slot 
of the machine, against the guides in exactly 
the same position as before, and the left-hand 
lever is operated. This causes two arrows to 
be printed in the centers of the two circles of 
figures just mentioned, at the left end of the 
card. One of these circles is for hours and 
the other for minutes; read together they indi- 
cate the period of time that has elapsed since 
the work was begun. 

A large number of such records of elapsed 
time or working time may be printed upon 
separate cards by one Calculagraph and it is 
entirely immaterial whether or not these rec- 
ords are commenced and finished in consecu- 
tive order. That is to say: the last workman 
to commence may be the first to finish, yet 
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each record of working time will appear on its 
card accurately without any reference to others 
that may have been commenced or finished 
during the interval. 

It will be understood, of course, that the 
card must be marked with the workman's 
name or number for purposes of identification. 
Also the particular operation that he is en- 
gaged upon should be check marked on the 
card so that his record of working time may 
be charged against that particular operation 
for cost accounting purposes. It will thus ap- 
pear that one Calculagraph is capable of print- 
ing the time of commencing and the time em- 
ployed of every workman on every job or ope- 
ration performed in a department, without any 
liability of inaccuracies on the part of clerks 
in subtracting written records of time, or 
errors of workmen in incorrectly entering the 
time they use on a specific task. 

The Calculagraph can be furnished to indi- 
cate hours and tenths of hours, if desired, in 
place of hours and minutes. Particulars re- 
garding its application to any specific work for 
which it is designed will be furnished on re- 
quest to the Calculagraph Co., 1445 Jewelers’ 
Building, New York City. 


A SOUTHERN PIPE FOUNDRY. 

Throughout the South are located many im- 
portant manufacturing enterprises, the his- 
tories of which are of interest as in showing the 
growth of industrial activity in that section 
and the evolution of large modern establish- 
ments from the modest beginnings of pro- 
gressive men. Such enterprise is the Lynch- 
burg Foundry Co., of Lynchburg, Va., operat- 
ing plants there and at Radford, Va., with 
Eastern offices at 220 Broadway, New York. 

This industry was started in 1875 at Wythe- 
ville, Va., by C. P. McWane, father of H. E. 
McWane, president of the present company. 
His first shop employed two men and was 
operated by horse-power, making miscellane- 
ous small castings, with plows as a specialty. 

About 1880, Mr. H. E. McWane became a 
partner with his father, and continued as a 
member of the firm until 1887, when he went 
to Lynchburg, Va., as manager of the Glamor- 
gan Company. Two years later this company 
began the manufacture of cast-iron pipe, 
changing its name to the Glamorgan Pipe & 
Foundry Co. Mr. McWane was elected presi- 
dent and general manager, which position he 
held for 13 years. During these years the 
force of workmen was increased from 16 to 
more than 700, and the annual volume of busi- 
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LYNCHBURG (VA.) WORKS. 


ness from $50,000 in 1887 to $725,000 in 
1901. In 1902 Mr. McWane sold his interests 
in the Glamorgan Company and embarked in 
the present enterprise, purchasing as a foun- 
dation the Lynchburg Plow Co., capitalized 
at $80,000, organized in 1896 by him and 
other Lynchburg parties to continue and en- 
large the plow-manufacturing business still 
conducted by his father at Wytheville. Hav- 
ing acquired the plant on the James River, 


WYTHEVILLE SHOP, ESTABLISHED 1875. 


within the city limits of ynchburg, the capi- 
tal stock was increased. to $150,000, a small 
pit was installed and the manufacture of pipe 
begun in April, 1903, with a daily output of 
about 15 tons. The corporate name was 
changed to the Lynchburg Foundry Co., but 
to distinguish the two lines of manufacture 
the pipe department is operated under the 
name of the McWane Pipe Works and the plow 
department ander that of the Lynchburg Plow 
Works. During 1903 the daily output of pipe 
was increased to about 25 tons, and in 1904 
the capital stock was increased to $250,000 
and another pit was added, bringing the daily 
output to between 50 and 60 tons. 

The continued growth of the plow depart- 
ment and the limited room for further en- 
largement of the pipe plant at Lynchburg 
made the immediate acquisition of another 
plant necessary to meet the rapid increase in 
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RADFORD (VA.) PIPE WORKS. 


trade. In July, 1905, the Radford (Va.) Pipe 
Works was purchased, but was not put in op- 
eration until July, 1906, as it was under lease 
to another company. This plant cost nearly 
$500,000, and has a maximum capacity of 125 
tons daily in sizes from 3 inches to 30 inches 
diameter. The purchase of the plant necessi- 
tated a further increase in capital stock to 
$400,000, which is the present amount. The 
daily pipe capacity is now about 175 tons, 
with a force at both plants of more than 600 
workmen. The illustrations given show the 
company’s original plant in 1875, the present 
pipe works at Radford, and the plant at 
Lynchburg. 

Since the very first cast in the Lynchburg 
plant, more than four years ago, the percent- 
age of foundry loss, or defective castings, has 
been remarkably gmall, seldom reaching 1%, 
and many times running lower than 0.5%. 
This perfection of workmanship, combined 
with the high grade of material from Virginia 
furnaces and mines, has given McWane pipe 
a reputation among buyers of pipe throughout 


the country, and shipments are made to nearly 


every State in the Union. 


REDUCING THE COST OF CONCRETE 
WALL FORMS. 

Heretofore in constructing the form work 
it has been necessary to build braces, frame 
work, and construct the whole throughout, 
and the timber cost under such conditions, to 
say nothing of the time consumed in the op- 
eration, has made concrete, for use in certain 
classes of work, almost prohibitive. 

With the aid of the Dietrichs concrete wall 
form clamp, and tie wires, the matter of con- 
structing the forms for the use of concrete 
has been rendered exceedingly simple and 
economical. 

The Dietrichs wall form clamp and tie wire 
is a device having for its object a simple and 
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effective method of securing and holding in 
an upright and properly spaced position the 
boards or other material selected as forms. 

In brief, it consists of pivoted clamps which 
hold the form boards in position, by means of 
tie wires, placed in the hook end of clamps. 
By means of steel wedges placed through the 
slotted ends of clamps, the boards are held 
firmly in position. After the concrete has set, 
and the wedges have been removed, so that 


THE DIETRICHS WALL-FORM CLAMP. 


the form boards can be taken down, it is an 
easy matter to disengage the clamp from the 
wires by working slightly with the hand the 
end of the pivot arm, which opens the jaw of 
the clamp, allowing the lip to be pulled out 
without disturbing in any way the wire, which 
then forms a reinforcing rod. Small holes 
left by disengaging the clamp are easily 
grouted. 

A special and unique feature of the use of 
the Dietrichs clamp—aside from the ease with 
which the forms may be erected—lies in the 


fact that the lower board of the forms in. 


which the clamps are used may be disengaged 
and used to build the forms higher, without 
in any way disturbing the arrangement or se- 
curity of the upper boards. 
lows of not only ease in handling a smaller 
amount of lumber, for form work, but, it is 
stated, effects a larger economy than is pos- 
sible by the use of any other wall form clamp 
on the market. 

The fact that it is possible to remove the 
lower form boards, while the concrete is still 
damp, gives additional value to the use of the 
Dietrichs clamp, as it is possible by this means 
to effect a positive adherence of the cement 
used in any grouting which may be necessary 
where irregularities appear. 

No special preparation to fit the clamps to 
any available timber is necessary beyond the 


This feature al- 
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boring of slotted holes in the boards at inter- 
vals of about one foot, although it is only 
necessary to insert the clamps at distances 
varying from 16 ins. to 4 ft., depending upon 
the scope of the operation and thickness of the 
wall. 

Any timber which is found available for 
use in forms where the forms are made with 
the aid of framework, braces, etc., will be 
found equally fitting for use with the Diet- 
richs clamp. In other words—the very mate- 
rial which is ordered for use as floor beams 
may be used as material for forms, and after 
serving their function in this direction, may 
be used for the purpose for which they were 
originally purchased. 

It is claimed for the Dietrichs clamp: 

1. That the cost of forms in many cases is 
done away entirely by using material pur- 
chased for use in the construction of the 
house; and where it is necessary to purchase 
extra material for forms, a saving of fully 
75% over ordinary methods is effected. 

2. That an economy of time consumed in 
the operation of building forms of fully 75% 
is effected over ordinary methods. 

These savings reduce the expense for ma- 
terial and time in constructing form work to 
25% of its usual cost. 

This device is manufactured and sold by the 
Dietrichs Clamp Co., 16 Kaufman Ave., Lit- 
tle Ferry, N. J., who will promptly furnish ad- 
ditional information to those interested. 


A NEW HARDNESS TESTING INSTRUMENT. 

Hardness is that property of a material 
which resists a change in the relative position 
of the molecules ofgthe material without sep- 
arating them from each other. It may be 
tested and recorded as the resistance to inden- 
tation. 

If indentations are made in various sub- 
stances by the same force transmitted through 
the same medium, the relative hardness of the 
different materials can be recorded by measur- 
ing the depth of the indentation in each. 
However, the accurate measuring of the depth 
of such indentation is difficult work and re- 
quires special instruments and test pieces. 
To overcome this difficulty a method must be 
pursued which will provide a means of quickly 
and accurately determining the resistance to 
indentation of a material, such as that accom- 
plished by the Ballentine Method and Appa- 
ratus. 

The method employed by Mr. Ballentine con- 
sists in allowing a hammer or specified weight 
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to fall through a specified height (as obtained 
by experiment) on an anvil to which is con- 
nected a test pin which rests on specimen to 
be teste l. A penetration in the material is 
obtained and resistance encountered is meas- 
ured by the blow being transmitted to the test 
pin through a soft metal recording disk which 
is held at lower end of drop hammer. This 
soft disk thus offers a constant resistance to 
deformation and will be penetrated to a depth 
varying as the resistance the pin encounters in 
penetrating the material being tested. 

In other words, the depth of penetration of 
the lead recording disk will vary as the hard- 
ness of the material being tested and the 
harder the metal, the deeper the penetration 
will be in the recording disk. - 

The instrument is entirely self-contained, 
and is well adapted to either laboratory or 
general shop use. It can be used to test all 
materials used in the various mechanic arts 
that can be tooled or machined, except those 
that require an abrasive substance for their re- 
duction, such as hardened steel, which is too 
hard for indentation. 

The Ballentine apparatus is manufactured by 
Tinius Olsen & Co., Philadelphia, Pa., from 
whom additional particulars can be obtained 
upon request. 


FOR THE FILE. 


Catalogs and literature of machinery, tools 
and supplies used by engineers, contractors, etc.» 
‘ should always be on hand for reference. When 
writing the manufacturer or dealer whose catalogs 
have been reviewed or advertised in the Engineer 
ing Digest, please state that you saw the same 
mentioned in this magazine. 


ROCK DRILLS.—Wood Drill Works, 30-36 
Dale Avenue, Paterson, N. J. Paper; 

6 x 9 ins.; 28 pages; illustrated. 
This catalogue describes “Wood” percus- 


sive rock drill, which is made in nine sizes, 
ranging from 2 ins. to 35 ins. Extreme sim- 
plicity of construction and durability under 
hard usage are claimed for this line of drills. 
The front head, which has always been a 
source of trouble to manufacturers, is made 
of malleable iron, held firmly by four bolts 
instead of only two, and the head is cored 
from the inside to receive two case-hardened 
bolts to hold the packing sleeve in place. 
This prevents the bolts from wearing the cor- 
ners away (due to the jarring of the drill) 
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and falling out, as is the case where the slots 
are cored from the outside. The valve is 
made of tool steel, and as its end spools never 


“cross a port it never freezes up when oper- 
„ated by compressed air under ordinary condi- 


tions. Tripods, columns, hose-couplings and 
various other accessories are described and 
listed, and some space is devoted to sugges- 
tions for the proper handling of rock drills 
and mining machinery. 


FIREPROOF ASPHALT ROOFING.—Stowell 
Mfg. Co., 217 Culver Avenue, Jersey City, 
N. J. Paper; 5% x 8 ins.; 32 pages; il- 
lustrated. 

This catalog describes the ten varieties of 
surfaced roofings and saturated roofing felts 
manufactured by the company. In their prep- 
aration the best quality of fibrous pure wool 
felt is saturated with Trinidad Lake asphalt 
and heavily coated with the same material of 
a stiffer consistency, into which is firmly im- 
bedded a dense surfacing of crushed granite, 
feldspar, ground asbestos fiber, cork, gravel, 
sand or ground mica and slate, according to 
the work for which it is intended. Thus, the 
crushed granite coating affords a rough, im- 
pregnable surface capable of protection against 
the severest conditions imposed on manufac- 
tories, furnaces, foundries, railroad buildings, 
etc., while the cork roofing serves as a light- 
weight roof of great durability, furnishing sat- 
isfactory protection against the weather and at 
the same time acting as heat insulation 
for the building. The respective advantages of 
the several kinds are set forth in this catalog, 
and directions are given for laying. Samples 
will be sent to those interested upon applica- 
tion, together with additional particulars and 
suggestions as to the best grade to use for any 
particular purpose. 


FUEL GAS FURNACES.—American Gas Fur- 
nace Co., 24 John Street, New York City. 
Illustrated Catalog, 7th Edition. Paper; 
8 x 514 ins.; 212 pages. 

This catalog describes the various sizes of 
the American oil-gas machine, a generator 
which converts the total of any given quantity 
of naphtha into perfect fuel gas by an auto- 
matic process; the positive pressure blowers 
for furnishing the air blast required by the 
generators and gas-blast furnaces for the per- 
formance of all mechanical heating processes, 
such as annealing, assaying, case-hardening, 
enameling, forging, japanning, melting, rivet 
heating, tempering, ete. The generators are 
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regularly made in sizes for converting from 
5 to 50 gallons of naphtha into fuel gas per 
hour—larger sizes to order. Each gallon of 


naphtha is said to produce a volume of fuel 


gas equivalent in heating power to 200 cu. ft. 
of standard city illuminating gas. 


“CARBONKOTE” METAL PRESERVATIVE 
PAINTS.—Nubian Paint & Varnish Co., 
New York. Paper; 6 x 9 ins.; 16 pages. 

The protective effects of carbon lampblack 
as a water repellent are well known. It is not 
affected by active chemicals, is electrically 
passive, non-corrosive and less affected by heat 
or cold than any other pigment. Lampblack, 
with other carbons, linseed oil and Chinese 
wood oil, go to make up the several grades of 

“Carbonkote,’ which are compounded for use 

as metal preservatives, enamels for surfaces 

subjected to heat, acid resisting coatings for 
pipes, flues, etc., waterproofing paint for sub- 
merged metal surfaces, damp-proof paint for 
use in breweries, cold storage warehouses, etc. 

The specific qualities of these various grades 

are described in this catalog, together with 

those of Carbonkote'' cement, which is used 

on bridges subjected to locomotive blasts. A 

specification for painting structural steel is also 

included. 


GRAPHITE PAINTS.—Detroit Graphite Mfg. 
Co., Detroit, Mich. Paper; 6 x 9 ins.; 
196 pages; illustrated. 

This pamphlet shows, by means of half-tone 
illustrations of buildings, bridges and other 
steel structures, the extent to which the 
graphite protective paints manufactured by 
this company have already been used. The 
pigment used in these paints is amorphous 
graphite, obtained from an ore mined in North- 
ern Michigan. This, with other ingredients, 
is incorporated with linseed oil into a homo- 
geneous substance which has been found to be 
remarkably successful as a coating for pre- 
serving structural metal work from corrosion 
under extremely severe conditions and for long 
periods of time. 


HOISTING BUCKETS, COAL AND ORE 
HANDLING MACHINERY, ETC.—G. L. 
Stuebner Iron Works, 12th Street and 
Vernon Avenue, Long Island City, N. Y. 
Catalog No. 555. Paper; 6% x 9% ins.; 
156 pages, illustrated. 


This is a general catalog of machinery for 
handling heavy or bulky materials, and com- 
prises descriptions and price-lists of coal-hand- 
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ling machinery; self-dumping and self-right- 
ing coal and ore buckets; side, end and bot- 
tom dumping cars; track with curves, switches 
and turntables for industrial railways; valves 
and screens for coal pockets, coal chutes, 
charging cars, etc. A recent addition to this 
line is the ‘‘Excelsior’’ bottom dumping bucket, 
having a tilting bottom dumping device, by 
means of which its contents are deposited in a 
circular pile without scattering any portion of 
the charge. This bucket is strongly built and 
its durability combined with quick and clean 
discharge, has been instrumental in creating 
a demand that has taxed the plant to its ca- 
pacity during the past year. 


ELECTRIC ROCK DRILLS.—Box Electric 
Drill Co., 115 Broadway, New York City. 
Bulletin No. 201. Paper; 6 x 9 ins.; 8 
pages; illustrated. 

The economy of operating a rock drill actu- 
ated by an electric motor over one in which 
compressed air is used is well Known, but one- 
seventh of the power required for the latter 
being needed to drive an electric drill of the 
same size. The severe conditions of rock 
work, however, have in the past entailed such 
large expenses for repairs that the economy of 
this type has been more than neutralized by 
them. Recent improvements in the Box drill 
are claimed by the makers to have eliminated 
certain unsatisfactory features which rendered 
former types unduly expensive in upkeep, so 
that it now can be said to surpass any similar 
device in the matters of efficiency and low cost 
of maintenance. Two sizes are listed, the 
smaller requiring 1 HP. to operate and drill- 
ing holes from % to 1% ins. in diameter, and 
the larger, requiring 2 HP. for drilling 15 
to 2%-in. holes. 


TURRET LATHE.—Niles-Bement- 
Pond Co., New York. Paper; 9 x 6 ins.; 
pp. 44; illustrated. 

This catalogue describes the Pond rigid tur- 
ret lathe, which is designed for producing 
work ordinarily done on large engine lathes. 
On such work as gear blanks, fly wheels, gas 
engine cylinders, pipe flanges, motor field 
frames, pulleys, armature spiders, engine valve 
bonnets, eccentrics, piston heads, globe valves, 
etc., it is claimed that its use results in an 
increased production of 50 to 150% over that 
yielded by ordinary engine lathes. It is also 
adapted for heavy bar work, such as wrist 
pins, projectiles, etc. Two sizes, 21-in. and 
28-in., are regularly built. 
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STANDARDIZED ROLLER-BEARING BUSH- 
INGS.—Hyatt Roller Bearing Co., New- 
ark, N. J. Bulletin No. 31. Paper; 6 x 
9 ins.; 24 pages illustrated. 

The Hyatt flexible roller bearings have been 
on the market for ten or more years and their 
adaptability to the requirements of machine 
constructors and mill engineers has brought 
them into extended use. The manufacturers 
have just completed arrangements for supply- 
ing standard bushings covering a wide range 
of speeds and loads at prices which were hith- 
erto impossible except to customers ordering 
in large quantities. This bulletin lists some 
300 sizes for shafts varying from 1 in. to 3 ins. 
in diameter, and by even inches in length. 
Each size has a capacity in pound-revolutions, 
by means of which its safe load at any desired 
speed may be determined (within its range 
of speed) and its safe speed for any given load 
not exceeding the maximum. 


FENCING, RAILINGS AND ENTRANCE 
GATES.—F. E. Carpenter Co., 7-9 Warren 
Street, New York City. Catalogue No. 
79. Paper; 7 x 9 ins.; 56 pages; illus- 
trated. 

This catalog describes the line of manufac- 
tures of the company, embracing fencing for 
parks, cemeteries, private estates, game pre- 
serves, race tracks, factories, public buildings, 
tennis court enclosures, etc. The company 
also manufactures ornamental iron work for 
buildings, office railings and other enclosures 
of wire and iron, and will either figure from 
architects’ designs for this class of work, or 
furnish original designs, as desired. 


DIESEL OIL ENGINE.—American Diesel En- 
gine Co., 11 Broadway, New York City. 
Paper; 10 x 8 ins.; 72 pages; illustrated. 

This catalog describes a heat engine ope- 
rating on crude petroleum oil, which is stated 
to have double the economy of the best triple- 
expansion steam engine, and 50% greater 
economy than the most efficient gas engine. In 
this engine air is drawn into the cylinder dur- 
ing one stroke, and compressed on the return 
stroke to a pressure of 500 lbs. per sq. in. 

Oil and compressed air at a pressure of 800 

lbs. per sq. in. are then injected during about 

one-tenth of the third stroke. The air com- 
pressed to 500 Ibs. pressure on the second 
stroke is practically red hot and ignites the in- 
jected of] vapor which expands and produces 
the power. The burnt gases are exhausted on 
the fourth stroke. The compressed air is fur- 
nished by a separate two-stage compressor. 
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Sizes are made from 12 to 450 HP., and a 
750-HF. unit is now under construction. The 
results of numerous tests of engines of various 
sizes using different grades of oil are given. 


MECHANICAL STOKERS.—Lenher Engineer- 


ing Co., 39 Cortlandt Street, New York 
City. Paper; 10 x 7 ins.; 28 pages; il- 
lustrated. 


This catalog describes the construction and 
operation of the Taylor gravity under-feed 
stoker, which is claimed to embody all of the 
advantages possessed by both the over-feed 
and under-feed types, without their disadvan- 
tages, and in addition to accomplish the follow- 
ing results: Proportioning of the air and coal 
so that the ratio remains constant at all rates 
of combustion; operation at one-half the rating 
at which any other stoker now made operates 
when burning the same amount of coal per 
boiler per hour; the burning of double the 
amount of coal per boiler per hour burned by 
any other stoker; and operation absolutely 
without the production of smoke, even when 
forced. 


— 


INTERCHANGEABLE STEEL MOLDS FOR 
CONCRETE HOUSE CONSTRUCTION.— 
The American Monolith Co., 15 Whitehall 
Street, New York City. Paper; 4% x 8 
ins.; 32 pages; illustrated. 

This pamphlet gives particulars concerning 

a number of patented. devices for use in the 
moiding ot concrete houses, which include in- 
terchangeable molds for entire houses con- 
structed on the unit plan, of sheet steel, which 
can be put up in a few hours, including the 
assembling of the steel reinforcing rods, allow- 
ing the whole shell of the house to be poured, 
a story at a time; a special machine for auto- 
matically mixing the concrete; and a con- 
veyor which carries the mixed concrete auto- 
matically into the molds in an expeditious man- 
ner and at a governable speed. Territorial 
rights to use these devices are being granted 
by the company. 


MINERAL WOOL.—United States Mineral 
Wool Co., 140 Cedar Street, New York 
City. Paper; 5 x 7 ins.; 24 pages; il- 
lustrated. 

This pamphlet describes the architectural 
uses of mineral wool, a soft, pliant and in- 
elastic fibrous substance manufactured from 
scoria and certain rocks when in a molten con- 
dition. It is stated to be superior to any 
other material as a non-conductor of heat, and 
for this reason is widely used in the lining of 
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the walls of detached frame houses between 
the studding, making a warmer dwelling in 
winter and a cooler one in the summer months. 
It is also used for wrapping water pipes to 
protect them against freezing, and in partitions 
and floors of buildings for deadening sound. 
As it is non-combustible, its use as a protection 
against fire is of great value when properly 
applied. Details of its use and testimonials 
from those who have employed it for various 
purposes are given. 


HOISTING DRUM.—Thé Hayward Company, 
97-103 Cedar Street, New York City. 
Paper; 54% x 8% ins.; 16 pages; illus- 
trated. 

This circular describes the ‘‘Two-in-One”’ 
hoisting drum manufactured by this company, 
which, as its name implies, consists of two 
drums mounted on the same bed-plate, and 
acting as one drum. By its use a single-drum 
engine can be made to operate a double-chain 
automatic bucket, or a double-drum engine to 
operate a double-chain automatic bucket and 
raise or lower the boom at the same time. It 
can be used on dredges, excavators, guy and 
stiff-leg derricks, locomotive cranes; in fact, 
on almost every style of machine capable of 
operating an automatic bucket. The cost is 
said ‘to be considerably less than that of an 
additional drum. 


PLANK HOLDERS FOR CONCRETE FORMS. 
Thomas C. Farrell, Washington, N. J. 
Paper; 4% x 8 ins.; 40 pages; illustrated. 


This catalog describes Farrell’s patent malle- 
able iron plank holders for joining and clamp- 
ing the retaining planks of flat surfaces (at all 
angles), thus forming a movable concrete 
builders’ mould suitable for use in all kinds 
of plain or reinforced-concrete monolithic con- 
struction. Illustrations are given showing its 
use in the walls and columns of buildings, re- 
taining walls, fence posts, chimneys, tanks, 
bins and other curved work, buttresses, etc. 
The devices are easily applied and their use, 
according to the manufacturer, will result in 
much saving of time and money in concrete 
construction. 


THERMIT IN REPAIR WORK.—Goldschmidt 
Thermit Co., 90 West St., New York. 
Flexible cloth; 5 x 7 ins.; 32 pages; illus- 
trated. 

Thermit is a mixture of finely divided alumi- 
num and iron oxide. When ignited in one 
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spot, the combustion so started continues 
throughout the entire mass and produces 
superheated liquid stcel of so high a tempera- 
ture (5400° F.) that when it is poured around 
broken parts of machinery which it is desired 
to unite, it dissolves the metal with which it 
comes in contact and amalgamates with it to 
form a single homogeneous mass when cooled. 
This pamphlet gives explicit instructions for 
the use of Thermit in repairing locomotive 
frames and drivers, connecting rods, electric 
motor cases, flaws in castings, etc. A price- 
list of Thermit, the ignition powder used, wax. 
fire brick molds, and crucibles is appended. 


ENGINEERING DESIGN AND SUPERVISION. 
—Frank Sutton, E. E., Consulting Engi- 
neer, 91-93 Wall Street, New York City. 
Booklet. Paper; 3% x 6 ins.; 12 pages. 


In this booklet is given an extensive list of 
engineering work designed and supervised by 
Mr. Sutton during the past few years. This 
list covers a wide range, embracing electric 
lighting, power and transmission work; steam 
power plants; mechanical equipment of build- 
ings; sanitary and sewage disposal work; 
water supply; sprinkler and fire protection sys- 
tems; mill construction, etc. Mr. Sutton also 
undertakes the making of examinations and 
reports on plants with suggestions for im- 
proving and bringing them up to date, as well 
as the furnishing of estimates of the cost of 
complete factory buildings, with their equip- 
ments. 


LIQUID ASPHALT—DUSTLESS ROADWAYS. 
Indian Refining Co., 115 Broadway, 
New York; folder; 4 x 10 ins.; 10 pages; 
illustrated. 


This circular describes a manufactured prod- 
uct containing 759 asphalt in solution, ab- 
solutely free from parafflne and sulphur, and 
without the odor and other objectionable feat- 
ures of crude oil. When applied to properly 
prepared and crowned roadways Liquid As- 
phalt is said to provide a smooth, plastic wear- 
ing surface which protects the body of the road 
from the destructive effects of heavy rains and 
automobile traffic, provides a surface upon 
which the wheels will not skid, and thereby 
renders the use of chain tires unnecessary. A 
saving of at least 50% of the cost of main- 
tenance can consequently be effected by its 
use. The company has a large equipment of 
special machinery and is prepared to make con- 
tracts for the treating of streets and roadways. 
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THE 
TECHNICAL PRESS INDEX 


220 BROADWAY, NEW YORK 


This Index is intended to cover the fleld of 
technical literature in a manner that will 
make it of the greatest use to the greatest 
number—that is, it will endeavor to list all the 
articles and comment of technical value ap- 
pearing in current periodicals. Its arrange- 
ment has been made with the view to its 
adaptability for a card-index, which engineers, 
architects and other technical men are grad- 
ually coming to consider as an indispensable 
adjunct of their offices. 

Each item gives: 


1. Full title and author. 

2. Name and date of publication. 

3. An estimate of length of article. 

4. A short descriptive note regarding the 
scope of the article—where considered neces- 
sary. 

5. Price at which we can supply current ar- 
ticles. 


The Publishers do not carry copies of any 
of these articles in stock, but, if desired, will 
supply copies of the periodical containing the 
article at the prices mentioned. Any premium 
asked for out-of-date copies must be added to 
this price. 


The principal journals in the various fields 
of technical work are shown in the accompany- 
ing list, and easily understood abbreviations 
of these names are used in the Index. 


The Editor cordially invites criticisms and 
suggestions whereby the value and usefulness 
of the Index can be extended. 


In order to comply with the many sugges- 
tions and requests of readers who desire to 
make practical use of this index, it is printed 
on one side of the sheet only, to permit the 
clipping of any desired items. 


LIST OF PERIODICALS INDEXED 


JOURNALS, PROCEEDINGS AND TRANSACTIONS OF AMERICAN 
TECHNICAL SOCIETIES 


Journal Am. Foundrymen’s Assn. 
Journal Assoc. Engineering Societies. 
Journal Eng. Soc. of Western Pa. 
Journal] Franklin Institute. 

Journal West. Society of Engineers. 
Proceedings Am. Soc. C. E. 
Proceedings Am. Soc. M. E. 
Proceedings Can. Soc. C. E. 


Proceedings Engineers’ Club, Philadelphia. 
Proceedings New York R. R. Club. 
Proceedings Pacific Coast Ry. Club. 
Proceedings St. Louis Ry. Club. 
Proceedings U. S. Naval Institute. 
Transactions Am. Inst. Electrical Engineers. 
Transactions Am. Inst. Mining Engineers. 


(Continued on second page following.) 
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TECHNICAL PERIODICALS 


An inch card under this heading costs $2.50 a mon a 


American Builders Review 


A Journal Devoted to the Architects, Contractors, En- 
gineers and Builders of the Pacific Coast. 


$5.00 per annum in the U. 8.—Other Countries, 
Single copies, 50 cents. 


643 Stevenson St., SAN FRANCISCO, CAL. 


$6.00. 


The Canadian Municipal Journal 


Official Organ of the Dominion and Provincial Unions of. 


Municipalities. 
Reaches the officers of EVERY municipality in Canada. 
Monthly, one dollar per year; ten cents per copy. 
Room 29, Alliance Building, 
MONTREAL, CANADA. 


Compressed Air 


Monthly, devoted to the theory and practice of com- 
pressed air, pneumatic tools, air compressor design, air 
lift pumping, tunneling, rock excavation, etc. 

10c. per copy. 00 per year. 

Published by 


THE COMPRESSED AIR MAGAZINE Co., 
Bowling Green Bldg., NEW YORK CITY. 


Electric Railway Review 


Best edited, most up-to-date and rapidly-growing jour- 
nal in the traction field. Published every Saturday. Do- 
mestic, $2.00; Canada, $3.50; other foreign countries, 
$5.00; single copies, 10 cents. 

THB WILSON COMPANY, 
160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


Engineering-Contracting 


A Weekly Journal for Civil Engineers and Contractors; 
with which is incorporated 
ENGINEERING WORLD and CONTRACT NEWS. 
Established 1891—Every Wednesday—§2 a Year. 
Single copies 10 cents. 

858 Dearborn St., CHICAGO, ILL. 


Engineering News 


A Journal of Civil, Mechanical, Mining and Electrical 
Engineering. 
Weekly, $5.00 per year; single copies, 15 cents. 
Published every Thursday by 


THE ENGINEERING NEWS PUBLISHING CO., 
220 Broadway, NEW YORK. 


The Industrial Magazine 


A Monthly Magazine on Industrial Engineering for 
Engineers and Contractors. 
Single copies 20 cents. One year $2.00. 


21 Park Row, NEW YORK. 


The Iron Age 
A Journal of the Iron, Steel, Metal, Machinery and 
Hardware Trades. 


Subscription Price, $5.00 per year in the United States 
and Mexico; $7.50 in all other countries. Single copies 


15 cents. 
DAVID WILLIAMS CO., 
14-16 Park Place, NEW YORK. 


Mining Science 


A consolidation of Ores and Metals and Mining Reporter 

A Weekly Journal Devoted to Mining, Metallurgy and 
Engineering. 

$3.00 a year. 10 cents a copy. 


DENVER, COLO. 


Progressive Age 
Treats of Gas and its application to domestic and in- 


dustrial operations. Subscription $8. Specimen copy, 
15 cents. 

280 Broadway, NEW YORK. 
The Railway Age 


Leader and acknowledged authority in all steam 
way matters. Published every Friday; over 2660 
a year. Domestic, $4.00; Canada, $5.50; other f 
countries, $6.00; single copies, 10 cents. 


THE WILSON COMPANY, 


160 Harrison St., Chicago. 150 Nassau St., New York. 
1529 Williamson Bldg., Cleveland, O. 


rail- 


Roadmaster and Foreman 


Established 1885. 


For Roadmasters and Foremen, Engineers and Super- 
intendents of Maintenance of Way, Superintendents and 
Foremen of Bridges and Buildings. 

Monthly, $1.00 per year: single copies, 10 cents. 
858 Dearborn St., CHICAGO, ILL. 


will find it to their advantage 
to have a one-inch card on this 
page, opposite the list of Peri- 
odicals Indexed. . . 


Publishers 


ASK US 
ABOUT IT 


rt. Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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AMERICAN AND CANADIAN PERIODICALS 


Acetylene Journal. 

American Architect and Building News. 

American Artisan. 

American Builders’ Review.—See Adv. oppo- 
site. 

American Carpenter & Builder. 

American Engineer and R. R. Journal. 

American Exporter. 

American Gas Light Journal. 

American Industries. 

American Inventor. 

American Journal of Science. 

American Machinist. 

American Shipbuilder. 

Architect & Engineer of California. 

Architectural Art. 

Architectural Record. 

Architectural Review. 

Architects’ and Builders’ Mag. 

Architecture. 

Automobile. 


Boiler Maker. 

Brass World. 

Brick. 

Bulletin Am. Iron & Steel Assn. 

Bulletin of Dept. of Labor. 

Bulletin Univ. of Kansas. 

Bulletin Univ. of Wisconsin. 

California Journal of Technology. 

Canadian Architect and Builder. 

Canadian Cement & Concrete Review. 

Canadian Electrical News. 

Canadian Engineer. 

Canadian Machinery & Manufacturing News. 

Canadian Manufacturer. 

Canadian Mining Journal. 

Canadian Municipal Journal.—See Adv. oppo- 
site. 

Carpentry and Building. 

Cassier’s Magazine. 

Castings. 

Cement. 

Cement Age. 

Cement and Engineering News. 

Cement Era. 

Central Station. 

Chemical Engineer. 

Cold Storage and Ice Trade Journal. 

Commercial America. 

Compressed Air.—See Adv. opposite. 

Concrete. 

Concrete Age. 

Concrete Engineering. 

Contractor. 

Cornell Civil Engineer. 

Daily Consular and Trade Reports. 

Domestic Engineering. 

Economic Geology. 

Electrical Age. 

Electrical Review. 

Electric Journal. 

Electric Railway Review.—See Adv. opposite. 

Electrical World. 

Electric Traction Weekly. 

Electrochemical and Metallurgica] Industry. 

Engineering-Contracting.—See Adv. opposite. 

Engineering and Mining Journal. 

Engineering Magazine. . 

Engineering News.—See Adv. opposite. 

Engineering Record. 


Factory. 

Far Eastern Review. 

Fire and Water Engineering. 
Forestry and Irrigation. 

Foundry. 

Gas Engine. 

Gas Power. 

Glass and Pottery World. 

Hardware. 

Heating and Ventilating Magazine. 
Horseless Age. 

Ice and Refrigeration. 

Illuminating Engineer. 

Implement Age. 

Industrial Magazine.—See Adv. opposite. 
Industrial World. 

Inland Architect. 

Insurance Engineering. 

International Marine Engineering. 
Iron Age.—See Adv. opposite. 

Iron Trade Review. 

Irrigation Age. 

Journal of Electricity, Power and Gas. 
Journal of U. S. Artillery. 

Journal of Worcester Polytechnic Institute 
Machinery. 

Marine Review. 

Metal Industry. 

Metal Worker, Plumber and Steam Fitter. 
Mines and Minerals. 

Mines and Mining. 

Mining and Scientific Press. 

Mining Science. 

Mining World. 

Modern Machinery. 

Moody’s Magazine. 

Motor. 

Motor Age. 

Motor Boat. 

Motor Car. 

Municipal Engineering. 

Municipal Journal and Engineer. 
Paper Trade Journal. 

Plumber’s Trade Journal. 

Popular Mechanics. 

Popular Science Monthly. 

Power and The Engineer. 

Power and Transmission. 

Power Wagon. 

Printers’ Ink. 

Profitable Advertising. 

Progressive Age.—See Adv. opposite. 
Railroad Gazette. 

Railway Age.—See Adv. opposite. 
Railway and Engineering Review. 
Railway and Locomotive Engineering. 
Railway and Marine World. 

Railway Engineering. 

Railway Master Mechanic. | 
Roadmaster and Foreman.—See Adv. opposite. 
Rock Products. 

Rose Technic. 

Scientific American. 

Scientific American Supplement. 
Selling Magazine. 

Sibley Journal of Engineering. 
Southern Machinery. 

Stevens Institute Indicator. 

Stone. 

Street Railway Journal. 
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Technical World Magazine. 
Technology Quarterly. 
Textile Manufacturer’s Journal. 
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Waterproofing and Fireproofing. 
Western Electrician. 

Wood Craft. 

Wood Worker. 


PRINCIPAL BRITISH PERIODICALS - 


Tradesman. 

Agricultural Chronicle. (m.) London. 
Architect. (w.) London. 

Architects’ Magazine. (m.) London. 
Architectural Review. (m.) London. 
Autocar. (m.) London. 

Automobile Journal. (m.) London. 
Automotor Journal. (w.) London. 
Board of Trade Journal. (w.) London. 
British Architect. (m.) London. 
British Clay Worker. (m.) London. 
British Trade Review. (m.) London. 
Builder. (w.) London. 

Building Industries. (w.) Glasgow. 
Civil Engineering. (W.) London. 
Cold Storage. (m.) London. 
Colliery Guardian. (w.) London. 
Commercial Motor. (w.) London. 


Concrete & Constr. Engg. (b-m.) London. 
Contract Journal. (W.) London. 
Electrical Engineer. (w.) London. 
Electrical Engineering. (w.) London. 
Electrical Magazine. (m.) London. 
Electrical Progress. (m.) London. 
Electrical Review. (w.) London. 
Electrician. (w.) London. 
Electricity. (w.) London. 

Engineer. (w.) London. 
Engineering. (w.) London. 
Engineering Review. (m.) London. 
Engineering Times. (w.) London. 
Engineering World. (w.) London. 


Engineers’ Gazette. (m.) London. 
English Mechanic. (w.) London. 

Gas and Oil Power. (m.) London. 

Gus Engineers“ Magazine. (m.) London. 
Hardware Magazine. (m.) London. 


Implement and Machinery Rev. (m.) London. 
Iron and Coal Trades Revlew. (w.) London. 
Iron and Steel Trades Journal. (w.) London. 


Ironmonger. (W.) London. 
Ironmongers’ Chronicle. (w.) London. 
Journal of Gas Lighting. (w.) London. 


Journal of Society of Arts. (w.) London. 
Locomotive Magazine. (m.) London. 
Marine Engineer. (m.) London. 
Mariner. (m.) London. 

Mechanica] Engineer. (w.) Manchester. 
Mechanical World. (w.) Manchester. 
Mining Engineering. (m.) London. 
Mining Journal. (w.) London. 
Mining World. (w.) London. 

Motor. (w.) London. 

Motor Boat. (w.) London. 

Motor Car Journal. (w.) London. 
Motoring Illustrated. (m.) London. 
Municipal Journal. (w.) London. 
Nature. (w.) London. 

Oil Trades Gazette. (m.) London. 
Page’s Weekly. (w.) London. 

Paper Maker. (m.) London. 

Paper Making. (m.) London. 
Petroleum World. (m.) London. 
Practical Engineer. (w.) London. 
Public Works. (q.) London. 
Quarry. (m.) London. 

Railway Engineer. (m.) London. 
Railway Gazette. (w.) London. 
Railway Magazine. (m.) London. 
Railway Times. (w.) London. 
Science Abstracts. (m.) London. 
Sells’ Commercial Advertiser. (w.) London. 
Surveyor. (W.) London. 

Textile Journal. (m.) London 
Timber Trades Journal. (m.) London. 


Times Engineering Supplement. (w.) London. 
Tramway and Railway World. (m.) London. 
Water. (m.) London. 


PRINCIPAL FRENCH, GERMAN AND OTHER FOREIGN PERIODICALS 


Annales des Ponts et Chaussées. (m.) Paris. 


Beton und Eisen. (d.) Vienna. 

Betonzeitung. (s-m.) Halle a/S. 

Cemento. (m.) Milan. 

comp et Rendus de l'Acad. des Sciences. (w.) 
Paris. 

Deutsche Bauzeitung. (b-w.) Berlin. 


Dingler’s Polytechnic Journal. (w.) Berlin. 


Eisenbahntechnische Zeitschr. (b-m.) Berlin. 

Electricien. (w.) Paris. 

Elektrische Kraftbetriebe und Bahnen. (w.) 
Berlin. 

Elektrochemische Zeitschrift. (m.) Berlin. 

Elektrotechnik und Maschinenbau. (w.) Vi- 


enna. 
Elektrotechnische Zeitschrift. (w.) Berlin. 


Elettricità. (w.) Milan. 

Génie Civil. (w.) Paris. 
Gesundheits-Ingenieur. (s-m.) Munich. 
Industrie Electrique. (s-m.) Paris. 
Ingenieria. (s-m.) Buenos Aires. 
Ingenieur. (w.) Hague. 

Journal f. Gasbeleuchtung. (w.) Berlin. 
Métallurgie. (w.) Paris. 


Minero Mexicano. (w.) Mexico. 
Mois Scientifique. (m.) Paris. 
Organ f. d. Fortschritte des Eisenbahnwesens. 
(m.) Wiesbaden. 
(w.) 


Revista d. Obras Pub. Madrid. 

Revista Tech. Indus. (m.) Barcelona. 

Revue de Mécanique. (m.) Paris. 

Revue Gén. des Chemins de Fer. (m.) Paris. 

Revue Gén. des Sciences. (w.) Paris. 

Revue Industrielle. (w.) Paris 

Revue Technique. (b-m.) Paris. 

Revista Marittima. (m.) Rome. 

Schiffbau. (s-m.) Berlin. 

Schweizerische Bauzeitung. (w.) Zurich. 

Stahl und Eisen. (w.) Düsseldorf. 

Technique Sanitaire. (m.) Paris. 

Zeitschrift fiir Bauwesen. (q.) Berlin. 

Zeitschrift f. d. Gesamte Turbinenwesen. (w.) 
Munich. 

Zeitschrift d. Oest. Ing. und Arch. Ver. (w.) 
Vienna. 

Zeitschrift d. Ver Deutscher Ing. (w.) Berlin. 

Zeitschrift für Elektrochemie. (w.) Halle a/S. 

Zentralblatt d. Bauverwaltung. (s-w.) Berlin. 


Index to Articles heoins on Second Page Following. 
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_Resembling Rubber, It Is A 
Preservative 


@ In order to properly and scientifically protect a surface 
from corrosion, decay or other destructive agent, as inthe case 
of steel, iron, wood or concrete, it is necessary to cover or 
treat the same with a substance or liquid which is absolutely 
weather, water and acid proof. The protective qualities of 
Carbon Lampblack against water, oxidation or acids place 
it in the foremost rank as a pigment. It is greasy and in 
a measure elastic. This, combined with other carbons, 
forms the pigment for several grades of 


CARBONKOTE 


@ In the manufacture of Nubian Carbonkote, Linseed 
Oil and Chinese or Tong Oil are chemically combined. 
The combination is more expensive than Linseed, but it pro- 
duces a quality of paint unequaled. One of its peculiarities 
is in its drying simultaneously throughout the coat. Linseed 
dries with a thin skin on the surface, and to this fault may be 
laid many failures of paint. 

@ Chinese Linseed Varnish is particularly adapted as a 
vehicle for paint exposed to atmospheric influences, on account 
of hardness, solidity, quick drying, elasticity and water re- 
pellent properties. The addition of Linseed in the propor- 
tions employed in Carbonkote imparts greater adhesive 
properties and does not destroy its peculiarity of drying uni- 
formly throughout. 

@ It costs you nothing to send for information on Carbon- 
kote. We have just received from the printers our new 
literature, which explains in detail our paint and also gives 
important information on the preparation of a surface to re- 
ceive paint, so that the best possible results may be obtained. 


Send for It 


NUBIAN PAINT & VARNISH CO. 


40 Park Row, NEW YORK 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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INDEX TO ARTICLES 
ARCHITECTURE. 


For Steel and Reinforced Concrete Building Construction, Foundations, Masonry, etc., see “Engineering 
Construction and Materials” under CIVIL ENGINEERING; for Heating and Ventilation, see subdivision 
similarly entitled under MECHANICAL ENGINEERING; for Electric Lighting, see “ Lighting” 
under ELECTRICAL ENGINEERING, for Elevators, see Hoisting and Handling Machinery” 
under MECHANICAL ENGINEERING ; for Plumbing and Sanitation, see ‘‘Sewerage’’ under 


MUNICIPAL ENGINEERING. 


Business Structures. 


Some Business Buildings in St. Louis. 
Wm. Herbert. Arch. Rec.—May, 08. 3 
figs. 2200 W. 40c. 

Cincinnati. 

The Build ing of Cineinnati. Montgomery 
Schuyler. Arch. Rec. — May, 08. 31 figs. 
6000 w. 40c. 


College Buildings. 
The College of the City of New York. 


Am. Arch.—May 13, 08. 
20. 
Ecole des Beaux-Arts. 


The Ecole des Beaux-Arts: What Its 
Architectural Teaching Means. Paul Cret. 
Arch. Rec. — May, 08. 3800 w. 40c. 


Warehouses. 


Some Recent Warehouses. 
gis. Arch. Rec.—May, 08. 
w. 40c. 


22 figs. 5100 w. 


Russell Stur- 
10 figs. 3400 


AUTOMOBILES AND AERIAL NAVIGATION 


Ball Bearings. 


Automobile Hub Ball Bearings. Henry 
Hess. Automobile—Mar. 5, 08. 7 figs. 
2000 W. 20c. Paper read before the So- 


ciety of Automobile Engineers. 


Commercial Motor Vehicles. 


Commercial Motor Vehicles.—I. Engg— 
May 1, 08. 5800 w. 40c. Abstract of a 
report of tests conducted by the Royal Au- 
tomobile Club, giving the chief results of 
the competitive trials. 


Forgings for Autos. 


About Forgings for Automobile Work. 
Richard W. Fink. Gas Engine—May, 08. 
1100 w. 20c. Paper read before the Society 
of Automobile Engineers at Boston, Mar. 
10-11, 08. 


Helicopter. 
The Cornu Helicopter. Sc. Am.—May 16, 
08. 4 figs. 2100 w. 20c. Describes the 


experiments of M. Paul Cornu on a helicop- 
ter, consisting of two relatively large pro- 
pellers revolved in opposite directions and 


arranged to blow downward upon two small 
planes set at an angle from the vertical. 


Motor Traffic as Affecting Municipalities. 


Motor Traffic as It Affects Municipalities. 
I. A. E. Jackson. Surveyor—April 10, 08. 
4200 W. 40c. Paper read before the Man- 
chester Association of Students of the Insti- 
tution of Civil Engineers. 


Six-Cylinder Automobile, Advantages of. 


The Six-Cylinder Automobile. Herbert 
L. Towle. Cass Mag—May, 08. 16 figs. 
2,500 w. 40c. Sets forth the advantages 


a 6-cylinder motor possesses over motors 
with a lesser number. 


Tractor. 


The Caterpillar Tractor. Sc Am—May 16, 
08. 4 figs. 1,400 w. 20c. Describes a 
new type of tractor having a series of feet 
disposed along the periphery of two heavy 
side chains passing over fore and aft wheels. 
As this chain revolves the feet are success- 
ively brought into contact with the ground 
thereby impelling the machine forward or 
backward. 


CIVIL ENGINEERING 


BRIDGES. 
Bascule Bridge. 


Bascule Bridge of the Rall Type at Peoria, 
Ill. Eng Rec—May 9, 08. 8 figs. 2,200 w. 
20e. Describes a deck structure with two 
movable platforms each 12 ft. wide and 83% 
ft. long, which, when the bridge is in serv- 
ice, form cantilevers located together in the 
center of the channel. Each platform has 
two full-length plate girders forming can- 


tilevers fulerumed and pivoted on the main 
piers 17 ft. 5 ins. from the extremities of 
the anchor arms. 


Bridge Construction in the U. S. 
Bridge Construction in the United States. 


(Concluded.) F. Dircksen. Z V D I—Apr. 
11, 08. 8 figs. 5,000 w. 60c. Discusses 
erecting cranes, replacements and viaduct 
construction. 
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Where Waterproofing Is Not a Failure 


PURE WAX—Applied by great heat under contract. 

WAXSOL— Colorless wax solution for outside walls. 

WAXIN— Powder to make concrete and stucco impermeable. 

WAXON— For iron work and as inside damp-proof. 

SOLINON—Wood preservative in seven colors. 

LIQUID CONCRETE—To prevent cement floors from ‘“dusting.”’ 

ROOF CEMENT—For flashings and about window frames. 
Two colors. 

ELASTICA COATING—For leaky roofs. Two colors. 


The above materials cover the greatest possible scope in Waterproofing. 
We condemn the promiscuous sale of Waterproofing materials under general 
instructions, They become Patent Medicine. Under our system, ten years’ 
experience accompanies each shipment and every case handled separately. 


OUR BOOKLET ON WATERPROOFING SENT ON REQUEST 


NATIONAL WATERPROOFING & CLEANING COMPANY 


ENGINEERS 
London Office, Caxton House, S. W. 42 East 23d St., NEW YORK 


ARCHITECTS ! ROOFERS! BUILDERS! 
Get the May Number of 


WATERPROOFING 


AND 


FIREPROOFING 


Contains: 


UNIFORM SPECIFICATIONS FOR WATERPROOFING 
STRONG ARTICLE ON SLATE FOR ROOFING 
EXPERT'S REPORT ON PARKER BUILDING COLLAPSE 


Other articles of interest to everyone. June number will be better still. 


Costs only $1 a year. Sample copy 10c. Advertising rates on request 


PROOFING PUBLISHING CO., 60 Newberry Bldg., Detroit, Mich. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 


670 


Concrete Ry. Bridge. 


The Sangamon River Bridge. A. O. Cun- 
ningham. Eng Rec—May 16, 08. 1 fig. 
700 w. 20c. Describes a new double-track 
concrete bridge lately constructed by the 
Wabash R. R. over the Sangamon River, 
just east of Decatur, III. 


Erection. 
Erection of Bridges. Ry Engr (Lond)— 
May, 08. 5 figs. 2,500 w. 40. X.— 


River Dal Railway Bridge in Sweden and 
the Paderno Viaduct, Italy. 


Methods of Erecting a Steel Arch Bridge. 
Eng Contr—May 6, 08. 2 figs. 2700 w. 
20c. From a paper by L. D. Rights entitled 
“The Erection of the Bellows Falls Arch 
Bridge,” presented before the Am. Soc. C. E. 
on Apr. 1, 08. 


The Erection of the Tonawanda, Pa., 
Bridge. Eng Rec—May 2, 08. 3 figs. 3500 
w. 20c. Describes the placing of the deck- 
girder spans by means of a Pratt truss 
traveler. 


Flooring vs. Stringers. 


Flooring vs. Stringers. Louis Ross. Eng 
News—Apr. 23, 08. 4 figs. 6,300 w. 20c. 
Gives formulas, with derivation, showing 


the distribution of stresses between the 
stringers and flooring of highway hridges. 


Latticing of Columns. 


The Latticing Requirements of Built-up 
Steel Columns. (Cont.) F. Von Emperger. 
Beton u Eisen—Apr. 1, 08. 3 figs. 1,500 
w. Apr. 22, 08. 2 figs. 1,000. Each $1. 


Manhattan Bridge. 

Methods and Plant Used in Placing Con- 
crete and Masonry for Brooklyn Anchorage 
for Manhattan Bridge. Gustave Kaufman. 
Engg-Contr—March 18, 08. 2 figs. 4,100 


w. 20c. Abstract of a paper read before 
the Brooklyn Engineers’ Club. May 10, 
1906. 


The Towers of the Manhattan Bridge over 
the East River at New York City. Eng 
News—Apr. 16, 08. 7 figs. 3,400 w. 20c. 


Masonry Arch Design. 

A Working Method for Masonry Arch De- 
sign. William T. Lyle. Eng Rec—May 2, 
08. 2 figs. 1,500 W. 20c. Gives a concise 
and practical method for determining the 
pressure on the extrados in amount and di- 
rection, and the true location of the line of 
pressure in the arch ring. 


Pontoon Drawbridges. 

Pontoon or Floating Drawbridges. Eng 
News—Apr. 30, 08. 10 figs. 6,200 w. 20e. 
Describes and illustrates a considerable num- 
ber of such structures now in use. 


Quebec Bridge, Stresses in. 
A Critical Discussion of Certain Parts of 
the Specifications. Eng News—Apr. 30, 08. 
3.900 w. 20e. Appendix 18, to the report 
of the Quebec Bridge Commission. 
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A Discussion of the Theory of Built-up 
Compression Members. Eng News— Apr. 30, 
08. 8,100 w. 20c. Appendix 16, to the re- 
port of the Quebec Bridge Commission. 


Appendix 15, Report of Royal Commission 
on Quebec Bridge. Eng Rec—Apr. 18, 08. 
8 figs. 6,300 w. 20c. Describes the various 
experimental researches that have been made 
in connection with the building of the Que- 
bec Bridge and during the enquiry. 


Tests of Two Compression Chord Models: 
The Largest Column Tests Ever Made. Eng 
News—Apr. 23, 08. 7 figs. 8,800 w. 20c. 
Résumé of Appendix 15 of the Quebec Bridge 
Commission’s Report. One of the two test 
members was in its main part an exact model 
of the fatal Chord 9 of the anchor-arm, while 
the other was similar differing only in being 
strengthened at those points where the chief 
weakness of the Quebec Bridge chords is 
thought to have been located. 


The Wreck of the Quebec Bridge and the 
Stresses in the Bridge. Eng News—Apr. 16, 
08. 2 figs. 4,400 w. 20c. A summary of 
appendices 12 and 14 of the Commission’s 
report, describing the cause of the collapse 
and the stresses in the bridge. 


Typical Compression of Large Cantilever 
Bridges. Eng News—Apr. 30, 08. 6 figs. 
2,300 w. 20c. Appendix 17 to the report 
of the Quebec Bridge Commission; gives data 
of typical compression of six large cantilever 
bridges, the Memphis, Thebes, Monongahela, 


Blackwell’s Island, Forth and Quebec 
bridges. 

Wind Pressure and Deflections. Eng News 
Apr. 30, 08. 400 w. 20c. Appendix 19 


to the report of the Quebec Bridge Commis- 
sion. 


0 


Riveting. 


Calculating Net Section of Riveted Tension 
Members and Fixing Rivet Stagger. Victor 
H. Cochrane. Eng News—Apr. 23, 08. 2 
figs. 900 w. 20c. 


Viaduct. 


A German Railway Viaduct of Cantilever 
Construction with Novel Hinge Detail. Eng 
News—Apr. 23, 08. 2 figs. 1,100 w. 20c. 
Describes a single-track deck railway viaduct 
of unusual design at Westerburg, Germany, 
on a new branch line of the Prussian State 
Railways. 


Wooden Trestle. 

A Large Wooden Trestle at McGill, Ne- 
vada. J. L. Dobbins. Eng News—Apr. 16, 
08. 3 figs. 1,300 w. 20c. Describes a tim- 
ber trestle 1,212 ft. long, forming the ap- 
proach to a large smelter. 


EARTHWORK, ROCK EXCAVATION, ETC. 
Earthwork Costs. 


Comparative Costs of Earthwork. A. P. 
Davis. Eng Rec—May 16, 08. 5 figs. 5,600 
w. 20c. Gives data obtained in the exten- 


sive work of the U. S. Reclamation Service. 


JUNE, 1908. 
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_In Press 


THE DESIGN of HIGHWAY BRIDGES 


AND THE 
Calculation of Stresses in Bridge Trusses 


By MILO S. KETCHUM, M. Am. Soc. C. E. 


Dean of College of Engineering and Professor of Civil Engineering, 
University of Colorado 


Author of Steel Mill Buildings and Walls, Bins and Grain Elevators” 


Cloth, 6 x 9 inches. 300 figures in the text, 50 tables and 8 folding plates. Printed and bound 
uniform with “Steel Mill Buildings” and “Walls and Bins.” 


TABLE OF CONTENTS 


STRESSES IN Truss BRIDGES 
Chapter I.—Types of Truss Bridges. 
Chapter II.— Loads and Weights of Bridges. l 
Chapter III.— Methods for the Calculation of Stresses in Framed 
Structures. 
Chapter IV.—Stresses in Beams. 
Chapter V.—Stresses in Highway Bridge Trusses. 
Chapter VI.—Stresses in Railway Bridge Trusses. 
Chapter VII.—Stresses in Portals and Lateral Systems. 

Chapter VIII.—Stresses in Pins, Combined and Eccentric Stresses, 
Stresses in Rollers, Deflection of Trusses, Camber, etc. 
Chapter [IX.—The Solutions of 24 Problems in the Calculation of 

Stresses in Bridge Trusses. 

THE Desicn OF HIGHWAY BRIDGES 

Chapter X.—The Design of Short Span Steel Bridges. 
Chapter XI.—The Design of High Truss Steel Bridges. 
Chapter XIIJ.—The Design of Plate Girder Bridges. 
Chapter XIII.—The Design of Truss Members. 
Chapter XIV.—The Details of Highway Bridge Members. 
Chapter X V.—The Design of Abutments and Piers. 
Chapter X VI.—Stresses in Masonry Arches. 
Chapter X VII.—Design of Masonry Bridges and Culverts. 
Chapter XVIII.—The Design of Timber and Combination Bridges. 
Chapter XIX.—The Erection of Highway Bridges. 
Chapter XX.— Estimates and Cost of Highway Bridges. 


Hicuway BRIDGE DETAILS 


Chapter X XI.—Estimate of the Weight of a 160 ft. Span Steel Pin- 
Connected Highway Bridge. 

Chapter X XII.—Calculation of the Efficiencies of the Members of a 
160 ft. Span Steel Pin-Connected Highway Bridge. 

Appendix I.—General Specifications for Steel Highway Bridges. 


The Engineering News Book Department, 220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Hydraulic Grading. 3 

Railroad Grading by Hydraulic Methods 
on the Chicago, Milwaukee & St. Paul Rail- 
way. Eng Rec—May 2, 08. 3 figs. 7,000 
w. 20c. Describes grading work involving 
1,000,000 cu. yds. of excavation in about 
half a mile being done by hydraulic mining 
and sluicing methods on the Pacific coast ex- 
tension of the C., M. & St. P. Ry., at a point 
14 miles west of the summit of the Cascade 

Mountains in the State of Washington. 


Regrading of Seattle, Wash. 


Regrading of Seattle, Washington. Eng 
Rec—May 9, 08. 5 figs. 5,400 w. May 16. 
5 figs. 4,000 w. Each 20c. Describes work 
which has been in progress for several years 
and has already involved the moving of tre- 
mendous quantities of materials and the 
complete reconstruction of a large portion of 
the city. 


Stump Removal. 


Method and Cost of Blasting More Than 
3,500 Stumps. Eng-Contr—May 13, 08. 
1,000 w. 20c. 


ENGINEERING CONSTRUCTION. 


Arches to Resist Water Pressure. 


The Calculation of Horizontal Circular 
Arches to Resist Water Pressure. E. 
Mörsch. Schw Bau—May 2, 08. 3 figs. 
1,100 w. 40c. Mathematical article. 


Buildings. 


Deep Underpinning for a Brick Factory 
Building. Eng Rec—May 2, 08. 3 figs. 
2,400 w. 20c. 


Method of Constructing Reinforced Con- 
crete Underpinning for 14-story Building on 
Line of Washington Street Tunnel, Boston, 
s cas May 13, 08. 1 fig. 1,700 
W. 20c. 


Reinforced Concrete Building for Oil- 
Tank. C. F. Leonard. Prog Age—dApr. 15, 
08. 1 fig. 2,200 w. 20c. 


Reinforced Concrete Cantilever Girders in 
the Boyertown Building, Philadelphia. Eng 
News—Apr. 23, 08. 5 figs. 1,400 w. 20c. 
Describes a novel application of the canti- 
lever principle in reinforced concrete build- 
ings for the support of walls projecting be- 
yond the foundations. 


The Bostwick- Braun Building, Toledo, 
Ohio. C. A. P. Turner. Eng Rec- May 2, 
08. 6 figs. 3,200 w. 20e. Describes con- 
struction of an 8-story wholesale hardware 
store 220 ft. square, which was erected in 
record time, and with the employment of 
extremely simple centering. 


The Construction of the New Municipal 
Theater at Kiel—I. O. Leitholf. Z VD I— 
Apr. 18, 08. 19 figs. 6,000 w. May 2. 9 
figs. 6,000 w. Each 60c. : 


The Limitation of Height and Area of 
Buildings in New York. Ernest Flagg. Am 
Arch—aApr. 15, 08. 3,100 W. 20e. 


The Phelan Building, San Francisco, Floor 
Construction. Eng Rec—May 2, 08. 9 figs. 
2,400 w. 20c. 


The Reinforced Concrete Stadium at the 
Franco-British Exhibition, 1908. Conc & 
Const Eng—May, 08. 6 figs. 600 w. 40c. 

The Ten-Story Reinforced-Concrete Hos- 


tetter Building, Pittsburg, Pa. Eng News 
May 14, 08. 2 figs. 1,400 w. 20c. 


Chimneys. 


An Unusual Concrete Chimney. Eng Rec 
May 2, 08. 2 figs. 500 w. 20e. De- 
scribes an interesting use of reinforced con- 
crete for a peculiar combination of chimney, 
smoke and spark arrester. 


Ferro-Concrete Chimneys. Engg— Apr. 
10, 08. 400 w. 40c. Communication from 
C. Percy Taylor giving table of wider appli- 
cation than that in his article in the Mar. 12 
issue of the journal. 

Protection of Chimneys against the Influ- 
ence of Weather. H.C. Nussbaum. Gesund 
Ingr—Apr. 18, 08. 1,500 w. 60c. 


Conduits. 


A Wood Pipe Conduit Constructed at Car- 
ney’s Point, N. J. T. C. Hatton. Mun JI & 
Engr— May 6, 08. 4 figs. 1,900 w. 20e. 

The Cost of Building Electrical Conduits 
in Baltimore, Md. Eng-Contr—Apr. 1, 08. 
6 figs. 7 tables. 3,300 w. 20c. 


Culvert Pipes, Tests of. 


Tests of Cast Iron and Reinforced Concrete 
Culvert Pipe. Prof. Arthur N. Talbot. Eng- 
Contr—Apr. 22, 08. 8 figs. 4,000 w. Apr. 
29. 6 figs. 3,800 w. May 6, 6 figs. 3,700 
w. Each 20c. Condensed from a paper read 
before the Western Society of Engineers, 
Apr. 15, 08. Discusses the mechanics of 
pipes and rings subject to external pressure 
and gives the results of tests on both kinds 
of pipe. 


Cylindrical Retaining Walls. 


The Distribution of Stresses in Cylindrical 
Retaining Walls. H. Reissner. Beton u 
EKisen—Apr. 22, 08. 2 figs. 4,000 w. $i. 
Mathematical analysis. 


Dams. 


An Earth Dam with a Reinforced Concrete 
Core Wall, at Dixville, N. H. Arthur W. 
Dudley. Eng Rec—Apr. 25, 08. 1 fig. 
1,200 w. 20c. 


A Small Concrete Dam. Samuel H. Lea. 
Eng Rec—May 9, 08. 2 figs. 1,600 w. 20c. 


Method and Cost of Lock and Dam Con- 
struction by the U. S. Government on the 
Upper White River, Arkansas. Eng-Contr— 
May 6, 08. 6 figs. 15,100 w. 20c. 


Movable Dams for the Barge Canal. James 
Cooke Mills. Can Engr—May 1, 08. 3 figs. 
1,600 w. 20c. 


The Break in the Hauser Lake Dam, Mon- 
tana. F. L. Sizer. Engr News—Apr. 30, 08. 
4 figs. 1,200 w. 20c. Gives details of the 
failure of the steel dam. 
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EVERY READER OF 


Cement 


Age 


Is kept informed of the prog- 
ress of cement, the building 
material of the age. 


CEMENT AGE is a recognized 
authority in the field of cement; 
it is the best edited, best print- 
ed and best illustrated periodi- 
cal devoted to the subject. 


Each issue during the coming 
months will contain articles of 
value discussing the various 
applications of cement, both 
decorative and utilitarian. In 
March the first authoritative 
article on the Edison house; 
in April, illustrated articles 
showing the superb decorative 
work now being done in 
cement; in May, a special 
housebuilding number, with 
plans and illustrations of con— 
crete houses of moderate cost. 


The June, 1907, Housebutlding 
Number will be sent on receipt 


of price, 25¢. each. 


Subscription, $1.50 per year, 
Canadian and foreign, $2.00 


Sample Copy, 15 cents 


CEMENT AGE 


221 Fifth Avenue, New York 


673 


CONCRETE 


Capillary Positive or 
Capillary Negative--- 
WHICH SHALL IT BE? 


Voidless concrete is not 
only theoretically but prac- 
tically possible, but concrete 
proof against capillarity is 
only possible where 


HY DRATITE 


18 USED 


Watertight Concrete 


results only when made 
voidless---and the constitu- 
yer ans converted from $ 
capillary positive to e 
negative. The method and 
the means for accomplishing 
this result are yours for the 
asking. 


A. C. Horn Company 


WATERPROOFING ENGINEERS 


6-8 Burling Slip 
NEW YORK CITY 


It Will Be Mutually Beneficial to Say Where You Saw tuv Advertisement. 
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The Cataract Dam, Sydney, N. S. W. Engg 
Apr. 24, 08. 9 figs. 2500 W. 40c. De- 
scribes this recently completed structure, 
which is the largest of its kind in the South- 
ern Hemisphere. 


The Concrete Dam of the Lynchburg Water 
Supply. Eng Rec—May 16, 08. 2 figs. 
1,200 W. 20e. 


The Design of Buttressed Dams of Rein- 
forced Concrete. R. C. Beardsley. Eng 
News- Apr. 23, 08. 4 figs. 3.300 w. 20c. 


The Marseilles, Ind., Conerete Dam. Dr. 
J. H. Goodell. Sc Am — Apr. 18, 08. 1,600 
W. 20c. Describes the construction of a dam 
on the Illinois River utilizing the large vol- 
ume of water from the Drainage Canal, to- 
gether with the watershed water from the 
Kankakee and Desplaines Rivers. 


Dome, Steel. 


A Complicated Steel Dome. Eng News— 
May 14, 08. 3 figs. 600 w. 20e. De- 
scribes a large steel dome constructed for a 
building in San Francisco. 


Poles, Concrete. 


Bending Tests of Hollow Reinforced Con- 
crete Poles. F. Schüle. Beton u Eisen— 
Apr. 1, 08. 2 figs. 700 w. $1. 


Reinforced Concrete Construction. 


A Hooped Reinforced-Concrete Beam. Eng 
News—May 7, 08. 1 fig. 1,100 w. 20c. 
Discusses a recent British design of beam 
of doubtful utility. 


Characteristics of the Chief Systems of Re- 
inforced Concrete Applied to Civil Engineer- 
ing Works in Great Britain. Conc & Constr 
Eng— May, 08. 3400 w. 40c. Part II. 


Concrete for Construction on the Pacific 
Coast. H. A. Crafts. Cass Mag—May, 08. 
3 figs. 1,300 w. 40c. Describes a pile con- 
sisting of a central group of three wooden 
piles surrounded by a wooden-stave pipe. 
Reinforcement is introduced in the annular 
space and rich concrete is then forced in. 
The wooden pipes being destroyed sooner or 
later by marine insects, leaves a strong and 
elastic wooden core protected by concrete. 


Manipulation of Forms in Concrete Con- 
struction. Cement—Apr., 08. 3,000 w. 40c. 
Paper delivered before the National Associa- 
tion of Cement Users. 


Reinforced Concrete. VIII. Ernest Mc- 
Cullough. Cem Era—May, 08. 1 fig. 5,300 
w. 20c. Gives formulas for calculating 
walls, tanks and footings. 


Reinforced-Concrete Brackets Under Skew 
Sidewalks. C. L. Slocum. Eng News—Apr. 
30, 08. 3 figs. 600 w. 20c. Describes 
construction used in New Haven for support- 
ing sidewalks which overhang the tracks in a 
cut. 


Reinforced Concrete Columns. P. Gilles- 
pie and W. C. Sawn. Can Engr—May 1, 08. 
3 figs. 6,000 W. 20e. Describes recent ex- 
periments conducted in the testing laboratory 
of the Department of Engineering of Toronto 
University. 
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Reinforced Concrete in Reservoir, Aque- 
duct and Conduit Construction. E. R. Mat- 
thews. Conc & Const Engg—May, 08. 6 
figs. 1,200 w. 40c. Part II. 


Stirrups in Reinforced Concrete Construc- 
tion. Their Place and Power. W.H. Brown. 
Jl of Soc Arch (Lond) — May, 08. 6 figs. 
1,100 w. 40c. 


The Bolting of Metal to Concrete Work. 
George Rice. Cem WId— Apr., 08. 11 figs. 
1,100 w. 20e. Describes methods that will 
obviate or prevent the cracking of the walls. 


The Effect of the Strength of Joints on the 
Resistance of Built Blocks. Cement Apr., 
08. 2 figs. 1,600 W. 40c. 


The Elastic Curve (Curvature) of Rein- 
forced Concrete Beams. H. Ehrlich. Beton 
u Eisen—Apr. 1, 08. 3 figs. 1,100 w. $1. 


The Influence of Transverse Forces on the 
Disposition of the Reinforcing in Reinforced 
Concrete Beams. J. Thieme. Beton u Eisen 
—Apr. 1,08. 11 figs. 3,500 w. $1. 


Roof for Ry. Platform. 


Reinforced Concrete Railway Platform 
Roof Supported by Central Columns. J. M. 
Schuster. Beton u Eisen—Apr. 1, 08. 7 
figs. 600 W. $1. Describes construction 
used at the Nuremburg station. 


Sewers. 


Maximum Permissible Gradient for Sewer 
Pipes. Th. Hevd. Gesund-Ingr—aApr. 11, 
08. 1200 w. 60c. 


Phenomena of the Crushing of Sewer 
Conduits. James H. Hazlehurst. Mun 
Engg—May, 08. 2100 w. 40c. Extract 
from a paper before the American Society 


of Municipal Improvements. 


Reinforced Concrete Sewers in Wilming- 
ton, Del. Eng Rec—May 9, 08. 1 fig. 
1,500 W. 20c. 


The Canal Street Tunnel Sewer, New 
York City. Eng Rec—Apr. 18, 08. 8 figs. 
3,000 W. 20c. 


Subways and Tunnels. 


The Construction of the Market Street 
Subway, Philadelphia, Pa. Eng Rec—Apr. 
25, 08. 6 figs. 3,300 w. 20c. 


The East River Tube Connecting New 
York and Brooklyn. Elec Rev—Apr. 11, 08. 
14 figs. 5500 w. 20c. Describes construc- 
tion of the subaqueous tunnels and the 
electropneumatic block signaling and inter- 
locking system. 


The New Blue Island Avenue Water Tun- 
nel. Chicago. Eng Rec- May 9, 08. 6 figs. 
3700 w. 20c. Describes the circular tunnel, 
having a total length of approximately 2800 
ft., being driven in Chicago to form a part 
of the system of tunnels connecting the in- 
take cribs in Lake Michigan with the pump- 
ing stations from which the distributing 
mains of the municipal water-works are sup- 
plied under direct pressure. 
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aiting for Concrete to Set 


If you use the Dietrichs Clamp for your con- 
crete forms, it 1s possible to remove the forms as 
fast as you can work. For example, erect a two 
or three board form for the foundation of a build- 
ing, fill in the concrete around the four sides, and 
by the time you reach your starting point, say two 
hours, the lower board may be removed, placed on 
top and filling in may be resumed. This to be re- 
peated until you have reached the required height. 

The Dietrichs Clamp holds the form boards in 
position by means of a wire placed in the hook 
ends of the clamp. As the boards are removed, 
the wires remain imbedded in the concrete, forming a reinforcing rod. The device is 
very simple, but effective. A supply of the clamps should be part of every engineer’s, 
contractor’s or builder’s equipment. A demonstration will be given at any reason- 
able distance from New York. Send for descriptive literature and prices. 


THE DIETRICHS CLAMP CO. ime rer. ws 


A CORRESPONDENCE COURSE IN l 
REINFORCED CONCRETE DESIGN | | NoChargefor Service 


For engineers, architects or their assistants and 
all men having some engineering training or ex- 
perience. An understanding of higher mathe- 


aa is necessary, but we have a course in tha TO R E AD ER S OF 
Wilbur J. Watson, M. Am. Soe. C. k. ENGINEERING DIGEST 
For a few weeks we are making Lf youn ane an. dhe smvarket-4or 


a reduction of 40 per cent. in 
the cost of this course. 


machinery or supplies of any 


kind, or desire catalogs or in- 

PAYMENTS CAN BE MADE IN INSTALLMENTS TO formation as to prices, descrip- 
SUIT THE STUDENT'S INCOME 

V tion, etc., write ENGINEERING 


V DIGEST, and you will be put in 


CONCRETE ENGINEERING 


The only engineering and contracting journal 
devotéd exclusively to the concrete industry. facturers or dealers 


587 Caxton Building, Cleveland, Ohio 


touch with the leading manu- 


It Will Be Mutually Beneficial to Say Where Tou Saw the Advertisement. 
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The Paris Subway. A Dumas. Génie 
Civil—Apr. 25, 08. 33 figs. 4500 w. 60c. 
Describes work on the tunnel under the 
Seine at Place St. Michel. 


The Washington Street Tunnel of the Bos- 
ton Subway System. Eng Rec—May 16, 
08. 5 figs. 3400 w. 20c. 


Water Mains, Laying of. 


Cost of Hauling a Water Main Across 
Channel at Vancouver, B. C. Eng News— 
May 14, 08. 3 figs. 2200 w. 20c. 


The Method and Costs of Laying a Sub- 
merged 12-in. Water Main. J. Causley. 
Eng-Contr—Apr. 22, 08. 6 figs. 3600 w. 
20c. Abstract from a paper read before 
the Canadian Society of Civil Engineers, Feb. 

20, 08. 


‘Waterproofing. 


Modern Methods of Waterproofing Reser- 
voirs. Wtrpfg & Fireprfg—dApr., 08. 3 
figs. 1000 w. 20c. 


Some Suggestions on the Matter of Uni- 
form Specifications for Waterproofing.—I. 


Myron H. Lewis. Conc—May, 08. 1800 
W. 20e. 

Waterproofing Concrete. W. Lawrence 
Gadd. Conc & Const Eng — May, 08. 1300 
W. 40c. 

Water Tanks, Reinforced-Concrete. 

Elevated Reinforced-Concrete Water 
Tanks in Cuba. Eng News— Apr. 30, 08. 
4 figs. 600 w. 20c. Gives half-tones and 


drawings showing a pair of reinforced con- 
crete water tanks recently built near Ha- 
vana, Cuba. 


IRRIGATION AND DRAINAGE. 


Agricultural Drainage. 
The Development of Agricultral Drainage 
in Illinois and lIowa—cControlling Laws, 


Physical Conditions and Costs. Jacob A. 
Harman. Eng-Contr—May 13, 08. 5800 
w. 20c. Paper read before the Iowa Drain- 


age Association, Fort Dodge Meeting, Feb. 
11 and 12, 08. 


Irrigation in Egypt. 
Irrigation in Egypt. Engr— Apr. 17, 08. 
21 figs. 1000 w. 40c. Describes two new 
irrigation plants at Fadlab and Atbara. 


MATERIALS. 


Cement and Concrete. 

Experiments to Determine Physical Char- 
acteristics of Materials to be Used in the 
Gatun Dam of the Isthmian Canal. Eng- 
Contr—May 13, 08. 1200 w. 20c. 

Portland Cement: The Compounds of 
Lime and Silica. Cecil H. Desch. Conc & 
Const Eng—May, 08. 1000 w. 40c. 


Tests of Coral Sand and Rock with Refer- 


ence to Their Use in Concrete. Dewitt C. 
Webb. Eng News—May 14, 08. 800 w. 
20c. 
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The Coefficient of Elasticity of Concrete 
in Shear. Cement—Apr., 08. 6 figs. 1900 
w. 40c. Summary of an article by Herr 
Heintel in “Beton u. Eisen,” in which the 
value of the coefficient for concrete in shear 
is deduced from the observed deflections of 
simple beams. 


The Effect of Fuel Ash in Cement. Brit 
Clay Wkr—Apr., 08. 700 w. 40c. 


The Effects of Magnesia on Cement. Brit 
Clay Wkr—April, 08. 1200 w. 40c. 


The Electric Resistance of Mortars. 
ment—Apr., 08. 1 fig. 900 w. 40c. 


Steel for Reinforcing Concrete. 


Immunity from Rusting of Reinforcing 
Steel in Concrete. Eng News—May 14, 08. 
2 figs. 1200 w. 20c. Gives results of re- 
cent German Government tests. 


Tests on Rusting of Steel Rods Embedded 
in Concrete. Eng News—May 14, 08. 700 
w. 20c. 


Timber. 


A Review of the Present Practice and 
Economics of Timber Preservation. Eugene 
P. Schoch. St Ry Jl—May 16, 08. 4000 
w. 20c. Abstract of paper read before the 
Southwestern Electrical & Gas Association at 
El Paso, Tex., May 7, 08. 


The Management of the Black Locust 
Plantations of Pennsylvania Railroad. E. 
A. Sterling. Eng News—May 14, 08. 1 fig. 
1800 W. 20c. 


Ce- 


RIVERS, CANALS, HARBORS. 


Breakwater. 


Reinforced Concrete Caisson Breakwater 
at Algoma Harbor, Wis. Eng-Contr—Apr. 
29, 08. 2 figs. 1200 w. 20c. 


Catskill Aqueduct. 


Subsurface Investigations on the Catskill 
Aqueduct, Board of Water Supply. Robt. 
Ridgway. Eng Rec—Apr. 18, 08. 2 figs. 
5100 w. Apr. 25. 3 figs. 4200 w. Each 
20c. Paper read before the Municipal En- 
gineers of the City of New York. 


Colorado River. 
The Lower Colorado River During and 


After the Freshet Stage of 1907. C. E. 
Grunsky. Eng News— Apr. 16, 08. 1 fig. 
2100 w. 20c. 


Inland Waterways. 


Some of the Engineering Problems In- 
volved in the Construction of a Deep Water- 
way from the Great Lakes to the Gulf of 
Mexico. J. A. Ockerson. Eng News- May 
14, 08. 6200 w. 20c. Condensed from a 
paper read before the Engineers’ Club of St. 
Louis, Feb. 5, 08. 


The Further Improvement of Our Inland 
Waterways. Maj. S. C. Riche. Eng Rec— 
Apr. 25, 08. 3600 w. 20c. Paper read 
before the Contemporary Club of Davenport, 
Iowa. 
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PERFECTION 


is the aim of all improve- 
ment and development in 
manufactured products. 
The highest development 
is reached in our 


1908 Type 


Hayward Bucket 


the result of constant improvement. 
Our catalogues would convince you. 


THE HAYWARD COMPANY 


50 Church Street, New York 


We make also all kinds of Machinery 

to operate our Buckets, including 
Dredges, Excavators, Derricks, Coal 
Towers and Bridges 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Isthmian Canal. 


Experimental Work at the Gatun Dam 
Site. Caleb Mills Saville. Eng News—Apr. 
23, 08. 1200 W. 20c. From the Canal 
Record” of April 8. 


Right-of-Way on Great Lakes. 
The Right-of-Way of the Great Lakes. F. 
C. Shenehon. JI of Assn Eng Soc—Mar., 08. 
7000 w. 40c. Paper read before the De- 
troit Engineering Society, Jan. 16, 08. Dis- 
cusses the Great Lakes viewed as the right- 
of-way of a transportation system. 


Sea Defenses. 


Reinforced Concrete Sea Defences. H. 
Huisman. Conc & Const Eng—May, 08. 10 
figs. 1400 W. 40c. Dutch Examples.—III. 
Concluded. 


The Concrete Sea-Wall at Cebu, Philippine 
Islands. H. F. Cameron. Eng Rec—Apr. 
25, 08. 4 figs. 2600 w. 20c. 


Stream Flow Records. 


Length of Records Necessary for Deter- 
mining Stream Flow. John C. Hoyt. Eng 
News—Apr. 23, 08. 3500 W. 200. Dis- 
cusses what length a series of observations 
should have in order to determine what con- 
ditions may be expected in the future. 


Water Conservation. 
New York State Water-Storage and Water- 
Power Investigations. Eng News—Apr. 30, 
08. 2300 w. 20c. 


State Water Conservation and Utilization 
in New York and Elsewhere. Eng News— 
Apr. 30, 08. 2900 w. 20c. 
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The Relation of Water Conservation to 
Flood Prevention and Navigation in the Ohio 
River. M. O. Leighton. Eng News—May 7, 
08. 1 fig. 9 tables. 13,000 w. 20c. A 
paper prepared as an appendix to the Pre- 
liminary Report of the Inland Waterways 
Commission. 


$ 


SURVEYING, MENSURATION. 


Mensuration of Small Angles, etc. 


The Mensuration of Small Angles and 
Minute Lengths. John G. A. Rhodin. Engr 
—Apr. 24, 08. 9 figs. 3100 w. 40c. 


Photo-topographic Work. 


The Panoramic Camera Applied to Photo- 
topographic Work. Charles W. Wright. Eng 
News—May 14, 08. 8 figs. 4100 w. 20c. 
Paper presented before annual meeting of 
the American Institute of Mining Engineers, 
Toronto, July, 1907. 


Preliminary Survey. 


The Preliminary Survey Work on the Cut 
Through the Bernese Alps, and on the 
Lötschberg Railway. C. Koppe. Organ f. 
d. Fortschritte d. Eisenbahn — Apr. 1, 08. 2 


figs. 2500 w. 80c. 
Railroad Curves. 
Compensation of Grades on Curves. Eng 
News—Apr. 16, 08. 2500 W. 20c. Gives 


data from the existing practice of several 
railways. 

H. V. Norford. Elec 
Tr Wkly—May 14, 08. 4 figs. 1700 w. 
20c. Gives instructions and tables for the 
use of trackmen. 


Railroad Curves. 


ECONOMICS AND EDUCATION 


Cost Accounting. 


Accounting Literature. Leo Greendlinger. 
Jl Acctcy—Apr., 08. 6000 w. 40c. Gives 
a large list of books, on accounting, audit- 
ing, cost keeping, depreciation, etc., with 
brief descriptive notes regarding their con- 
tents. 


A Practical Foundry Cost System. Fdry 
May, 08. 5600 w. 20c. Describes the 
cost-keeping methods used in the foundry 
of the Goulds Mfg. Co., Seneca Falls, N. Y. 


Isolated Station Records and Cost Ac- 
counting. G. F. Gebhardt. Power—aApr. 28, 
08. 3 figs. 5500 w. 20c. Describes the 
system of cost accounting employed in a 
large private isolated power plant at Chi- 
cago, with charts and diagrams. 


Labor-Cost Distribution at the General 
Electric Shops, Lynn, Mass. Geo. F. Strat- 
ton. Eng Mag—Mar., 08. 5 figs. 3200 w. 
40c. Describes systems at a plant having 
11,000 employees drawing a total of $150,- 
000 weekly. 


Obtaining Actual Knowledge of the Cost 
of Production. F. E. Webner. Eng Mag— 
May, 08. 2500 w. 40c. I.—What consti- 
tutes a knowledge of costs. 


The Duties of the Navy Civil Engineers, 
and Their System of Keeping Cost Accounts. 
L. F. Bellinger. Corn Civil Engr—Apr., 08. 
4 figs. 6800 w. 40c. 


Cost Data, Use and Abuse of . 


The Use and Abuse of Cost Data. W. W. 
Patch. Eng News— Apr. 30, 08. 1500 w. 
20c. Points out a number of omissions often 
made by compilers of cost data, which ren- 
a calculations based on their use unreli- 
able. 


i 


Engineer and Banker, Relation Between. 

The Relation Between Banker and Engi- 
neer. J. C. Kelsey. Ry Age—Apr. 24, 08. 
900 w. 20c. Abstract of address delivered 
before the Western Society of Engineers, 
Chicago, Apr. 10, 08. 
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Technical Education 


Armour Institute of Technology 
CHICAGO, ILLINOIS. 


Courses in Electrical, Mechanical, Civil, Chemical and 
Fire Protection Engineering and Architecture. Com- 
pletely equipped laboratories in all departments. 


Year-book sent on application. 


Clarkson School of Technology. 


Thomas S. Clarkson Memorial, Potsdam, N. Y. 
Organized under charter of the University of the State 
of New York. Courses lending to degrees of Bachelor 
of Science in Chemical, Civil, Electrical and Mechanical 
Engineering, comprising four years of thorough training 
and resident college work lu theory and practice of engi- 
neering. The Clarkson Bulletin, published quarterly, 


mailed on application. 
WM. 8. ALDRICH, Director. 


College of Engineering, 


OHIO NORTHERN UNIVERSITY, ADA, OHIO. 


U 


Courses in Civil. Mechanical, Electrical, Mining, Sani- 
tary, Municipal, Architecture. 
THOROUGH. PRACTICAL. ECONOMICAL. 


School in session the entire year. 
graduation. No fees. Enter any time. 
what they need, when they need it. 

For pamphlet, catalogue, or information, 

THOS. J. 


No time limit for 
We give students 


address, 
SMULL, Dean. 


Lehigh University, SOUTH BETHLEHEM, PA. 


HENRY S. DRINKER, President. 


Courses in Civil, Mechanical, Mining, Metallurgical, 
Electrical, and Chemica! Engineering, in Electrometal- 
lurgy and Chemistry. Also Classical and Literary Courses. 

For further information, for Registers of the University, 
and for descriptive circulars of the different courses, 
address THE REGISTRAR. 


Rensselaer Polytechnic Institute, 


TROY, N. Y. 


A SCHOOL OF ENGINEERING AND SCIENCE. 
Roads, Railroads, Bridges, Roofs, Arches, Dams, Steam 
Engines, Electric Engines, Dynamos, Turbines, Founda- 
tions, Water-Works, Tunnels, Sewers, Rivers, Canals, 
Chemical Analysis, Mineralogy, Metallurgy, Assaying. 
For catalogue or other information, address, 
PALMER C. RICKETTS, President. 


Rose Polytechnic Institute, 
TERRE HAUTE, IND. 


Courses in Mechanical, Electrical and Civil Engineering, 
Architecture and Chemistry. Extensive Shops. Com- 
pletely equipped Laboratories in all Departments. Ux- 
penses low. 

For catalogue or special information, address, 


C. L. MEES, President. 


Situations Wanted 


Until further notice we will publish without charge 
advertisements from our regular subscribers who seek 
employment. Make them brief. Replies may be sent in 
eur care. The charge to others is two cents a word. 


GRADUATE MECHANICAL ENGINEER (30), experi- 
enced in electrical engineering and a machinist by trade, 
desires a position as superintendent or assistant manager 

of machine manufacturing establishment. Experienced 
in power plant construction, modern machine shop prac- 
tice and business methods. Have handled men success- 
fully. Address, 1816, care Engineering Digest. 


POSITION WITH OPPORTUNITY, by employed gradu- 
ate mechanical engineer. Have had one year’s experi- 
ence in manufacturing plant, one year testing and com- 
puting reinforced concrete. Can handle men. 

. T., care of The Engineering Digest. 


MECHANICAL ENGINEER—German, married, desires 
position with some manufacturer where hecan apply his 
inventive ability and originality in designing of special 
machinery and mechanical appliances, as superintendent 
or assistant manager. Address 2400,“ care of the 


Engineering Digest. 
TRADE 


==PATENTS= 


Patent Solicitor and Counsel. Patent Office and 
Court Practice. High Class Service. 
WILLIAM T. JONES, Attorney and Counselor-at- 
Law. Suite 2-7 Metzerot BIdg., Washington, D. C. 


Address | 


Testing Laboratories 


The Industrial Laboratories 
No. 164 Front Street, 
New York City. 
Consulting and Analytical Chemists. 


Design and Supervise Construction of Chemical Plants. 
Furnish Advice Wherever Chemicals are Made or Used. 


J. E. TEEPLE, Ph. D., Director 


Michigan Technical Laboratory 
Testing, Consulting and Analytical Chemists. 
Analyses and Reports made in all Branches of Indus- 


trial Chemistry. Expert Assistance in all Branches of 
Chemical Engineering. 


58-60 Lafayette Boulevard, DETROIT, MICH. 


Architectural Books 


Architectural Books 


-) 
Also General Catalogue of Architectural, 
Technical Books. 


Sample copy of Architects’ & Builders’ Magazine sent 


on request. 
WM. T. COMSTOCK, Publisher, 
23 Warren St., NEW YORK. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Engineering Education. 


College Training of Electrical Engineers. 
Prof. Arthur C. Scott. El Wld—Apr. 18, 08. 
4800 w. 20e. Discussion of the subject, 
favoring a five-year course. 


Engineering and Industrial Education. 
Fred. A. Geier. Am Mach—May 7, 08. 
3300 w. 200. An address before the Na- 
tional Metal Trades Association. States re- 
sults obtained by co-operation between man- 
ufacturers and the University of Cincinnati, 
from the standpoint of a manufacturer. 


Engineering Literature. 


The Making of Literature for Engineers. 
Charles Whiting Baker. Eng News—Apr. 
16, 0S. 6500 w. 20c. An address by the 
managing editor of Engineering News,“ de- 
livered Mar. 27, 08, before the engineering 
students of the University of Michigan. Dis- 
cusses the voluminosity of engineering lit- 
erature, and the need for specialization and 
condensation, setting forth the standards 
and requirements of high-grade engineering 
journals. 


Engineers as Members of Commissions. 


Concerning Engineers as Members of Com- 
missions. Eng News—Apr. 16, 08. 1300 
W. 20c. 


English; Its Importance to Engineers. 


The Importance of English in the Work 
of the Engineer. Wm. D. Ennis. Eng Mag 
May, 08. 2400 w. 40c. 


Factory Management. 


Executive Control in the Factory. Hugo 
Diemer. Factory — Apr., 08. 4 figs. 2900 w. 
40e. Discusses methods of summarizing 
facts at the executive desk, typewritten re- 
ports, tabulated statements, graphic analyses, 
etc. 


Experience with the Piece-Work and Pre- 
mium Plans. Clinton Alvord. Am Mach— 
May 7, 08. 2100 w. 20c. 


Maximum Production Through Organiza- 
tion and Supervision. C. E. Knoeppel. Eng 
Mag—May, 08. 5400 w. 40c. IJ.—System- 
atic Processing, Machining, Assembly and 
Erection. 


Running a Factory by Schedule. Robert 
Daily. Factory—Apr., 08. 3200 W. 40c. 
VI. Foundry schedules by pay-roll periods. 


Storing, Issuing and Accounting for Ma- 
terial. Oscar E. Perrigo. Ir Tr Rev—May 
7, 08. 14 figs. 4300 w. 20e. 


Suggestions for Increasing the Efficiency 
of Skilled Workmen. Oscar E. Perrigo. So 
Mach—May, 08. 2 figs. 300 w. 20c. 


The Fundamental Principles of Works 
Organization and Management. P. J. Dar- 
lington. Eng Mag—Mar., 08. 5000 w. 40c. 
First of two articles devoted to the sorting 
and classifying of the special methods and 
systems used in a large number of shops. 
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The Management of Engineering Work- 
shops. Eustace Thomas. Elec Engr—Apr. 
24, 08. 5300 w. 40c. Paper read before 
the Institution of Electrical Engineers. 


The Production System of the Westing- 
house Elec. & Mfg. Co. H. N. Wharton. 
Eng Mag—Mar., 08. 2 figs. 4200 w. 40c. 


Franklin Institate, Work of. 


The Franklin Institute: Its Services and 
Deserts. Dr. Persifor Frazer. J] Frank 
Inst—Apr., 08. 20 figs. 14,400 w. 60c. 
A lecture delivered before the Franklin In- 
stitute, Feb. 14, 08. 


Industrial Conditions and Prospects. 


Conditions and Prospects in the American 
Industry. Edwin C. Eckel. Eng Mag— 
Mar., 08. 1 fig. 4500 w. 40c. 


Insurance. 


Electricity as Viewed by the Insurance En- 
gineer. Should the A. I. E. E. Interest Itself 
in Fire Protection? C. M. Goddard. Proc. 
Amer Inst E E—May, 08. 2200 w. 80c. 
A paper to be presented at the 25th annual 
convention of the American Institute of Elec- 
trical Engineers, Atlantic City, N. J., June 
29-July 2, 08. 


Mechanical Engineering Practice. 


Mechanical Engineering as Practiced on 
the Atlantic and Pacific Coasts. George W. 
Dickie. Jl Assn Eng Soc—Mar., 08. 3900 
w. 40c. Paper read before The Technical 
Society of the Pacific Coast, Jan. 24, 08. 


Patents. 


Notes on Patent Procedure. F. W. Blair. 
Elec Rev—Apr. 1, 08. 3200 w. 20c. 


Safety Devices. 


Reducing the Accident Risk. F. M. Feiker. 
Factory—Apr., 08. 13 figs. 2500 w. 40c. 
Presents detailed methods of accident pre- 
vention in factory construction, equipment 
and machinery. 


Safety Appliances on Looms in Cotton 
Mills. Eng—Apr. 17, 08. 12 figs. 3200 w. 
40c. Describes a number of protective de- 
vices used on British Mills. 


The New Museum of Safety Devices at 
Paris. Jacques Boyer. Eng Mag—May, 08. 
16 figs. 4700 w. 40c. 


System for Contractor. 


System in Business of General Building 
Contractor. Hugh Wright. Bus Man’s Mag 
May, 08. 14 figs. 1900 w. 20e. De- 
scribes methods used in keeping the records 
of extensive building operations from the 
estimate to the cost of the completed struc- 
ture. 
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CONCRETE-STEEL ENGINEERING COMPANY 
PARK ROW BUILDING Consulting Engineers NEW YORK CITY 
eee i ais id eee oS Sone : oy wwe 


EDWIN THACHER 
M. AM. SOC. O k. 


WILLIAM MUESER 
M. AM. SOC. C. E. 


More than 500 spans built. 


„A OU 


THACHER BARS reinforcing concrete DIAMOND BARS 


15 Minutes in Hot Paint Gives Life of 15 Years 


This photograph shows railroad ties 
of southern pine that were immersed 
15 minutes in hot paint made by this 
company. After nine years service the 
ties are as sound as the day they were 
treated. which means that, at worst, 
they will have a life of not less than 15 
years. The paint containsa germicide 
that is death not only to the fungus of 
rot but to teredos and all forma of tim- 
ber parasites. No engineerwho is con- 
cerned with the preservation of ties, 
piles, fences, telegraph and telephone 
poles, or bridge timbers, can afford not 
to send for our catalog at once and 
investigate this paint. 


THE TEREDO-PROOF PAINT CO., 18 Battery Place, New York 


eee SS 
POWER PLANT EQUIPMENTS GAS PRODUCER INSTALLATIONS 


CONSULTING ENGINEERS GAS FURNACE PLANTS 


The Clipper Clip , 


22" Its triangular shape prevents entangling 
and gives three times the capacity of any other 
Clip for attaching papers together. 


The Latest ! 


Best and Cheapest. Ali Stationers. 
Brass or Steel. Send 10c. for Box of 100. 


Clipper Manufacturing Company 


366-368 Gerard Avenue, New York, U. S. A. The MOGUL CLIP, Bex ef 50 fer 15 Cents 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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ELECTRICAL ENGINEERING 


ELECTROCHEMISTRY. 


Electrolytic Corrosion. 

Electrolytic Corrosion. Prof. W. W. Hal- 
dane Gee. Elec Eng—Apr. 9, 08. 5700 w. 
40c. Paper read before the Manchester Local 
Section of Electrical Engineers. 


ELECTROPHYSICS. 


A. C. Circle Diagram. 

The Alternating-Current Circle Diagram. 
Charles F. Smith and Wm. Cramp. Mech 
Engr—May 1, 08. 9 figs. 3300 W. 40c. I. 
Describes the use of circle diagrams for the 
representation of the conditions existing in 
alternating current circuits supplied with 
either constant current or constant voltage. 


Electric Discharges Through Gases. 
Electric Discharges through Gases. Eng 
Apr. 17, 08. 2 figs. 2300 w. 40c. Con- 
cluding lecture of course on the above sub- 
ject, delivered at the Royal Institution by 
Prof. J. J. Thomson. 


Positive Electricity. 

Positive Electricity. Eng—Apr. 17, 08. 
4 figs. 2000 w. 40c. Lecture at the Rqval 
Institution by Prof. J. J. Thomson, discuss- 
ing the nature of positive electricity and 
examining whether it exhibited anything ap- 
proaching in simplicity to the individual 
negative charges or “‘corpuscles.”’ . 


Power Factor, Three-Phase. 


Three-Phase Power Factor. Austin Burt. 
Proc Amer Inst EE - May, 08. 5 figs. 3800 
w. 80c. A paper to be presented at the 
25th annual convention of the American In- 
stitute of Electrical Engineers, Atlantic City, 
N. J., June 29-July 2, 08. Derives from 
various relations that exist between the elec- 
tromotive forces and currents in a 3-phase 
delta-connected system, a general expression 
which will enable the mean power-factor to 
be determined exactly and develops a method 
by which the required values employed in 
the above expression may be readily deter- 
mined from the standard switchboard instru- 
ments. 


GENERATORS, MOTORS, TRANSFORMERS. 


A. C. Motors. 
Operation of Polyphase Induction Motors. 
R. H. Fenkhausen. Power—May 5, 08. 4 
figs. 2400 W. 20c. Gives practical infor- 
mation in regard to treating of auto-starters, 
motor installation, causes of short-circuit, 
etc. 


The Single-Phase Commutator-Type Mo- 
tor. B. G. Lamme. Proc Am Inst E E— 
May, 08. 7 figs. 6500 w. 80c. A paper 
presented at a meeting of the Philadelphia 
Section of the American Institute of Elec- 
trical Engineers, Philadelphia, Pa., Feb. 10, 
08. 


Alternators. 


Application of Fractional Pitch Windings 
to Alternating Current Generators. Jens 
Bache-Wiig. Proc Am Inst E E—May, 08. 
4 figs. 2200 W. 80e. A paper to be pre- 
sented at the 25th annual convention of the 
American Institute of Electrical Engineers, 
Atlantic City, N. J., June 29-July 2, 08. 


Modern Development in Single-Phase Gen- 

erators. W. L. Waters. Proc Am Inst E E 
May, 08. 3 figs. 2300 w. 80e. A paper 
to be presented at the 25th annual conven- 
tion of the American Institute of Electrical 
Engineers, Atlantic City, N. J., June 29- 
July 2, 08. 

The Magnetomotive Force of Polyphase 
Windings. B. C. Dennison. Sibley Jl of Eng 
—Apr., 08. 7 figs. 3300 w. 40c. Gives 
formulas and method for calculation. 


Theory and Practice in the Parallel Opera- 
tion of Alternators. L. Fleischmann. Elek 
u Masch— Apr. 19, 08. 3 figs. 3500 w. 
60c. 


The variation in the Voltage Curves of 
Single and Polyphase Generators under Load. 
E. Siedek. Elek u Masch—Apr. 5, 08. 16 
figs. 3500 w. 60c. i 


Carbon Brushes. 
Carbon Brushes. P. V. D. Brokaw. Elec 
Tr Wkly—Apr. 16, 08. 2400 w. 20c. De- 
scribes their manufacture, properties, and 
gives instructions for their use. 


Cascade Motor Connections. 

The use of a Modified Cascade System of 
Motor Connections for Elevators, Locomo- 
tives and Rolling Mills. A. Heyland. Elek 
Zeit—Apr. 2, 08. 2 figs. 3500 w. Apr. 9. 
2 figs. 4800 w. Each 40c. l 


D. C. Generators. 


Direct-Current Generators for Light, 
Power and Tramway Service. Eleen—apr. 
24, 08. 4 figs. 3000 W. 40c. 

Direct-Current Turbo- Generators. Wil- 


fred Hoult. Mech Engr— May 1, 08. 11 figs. 
4800 w. 40e. Paper read before the Insti- 
tution of Electrical Engineers. 


D. C. Motors. 


Direct Current Motors — Their Action and 
Control. VII. F. B. Crocker and M. Ar- 
endt. Elec Wld—May 2, 08. 10 figs. 1500 
w. 20c. Describes those methods of speed 
regulation which depend upon the variation 
of the reluctance of the magnetic circuit 


Systematic Design for Direct-Current Sta- 
tionary Motors. H. O. Eurich and F.“ P. 


Whitaker. Mech Engr— Apr. 10, 08. 3 figs. 
4400 w. Apr. 17. 6 figs. 4700 W. Each 
40c. Paper read before the Rugby Engi- 


neering Society, Mar. 12, 08. 


The Mercury Arc Rectifier and Its Use 
With Small Direct Current Motors. W. F. 
Sneed. Gen Elec Rev—May, 08. 4 figs. 
800 W. 20c. 
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Your LAST Opportunity 


ONLY 80 SETS LEFT 


Owing to the popularity of this little set of classics, we purchased from 
the publishers some time ago the entire balance of the edition, and this 
stock has now been reduced to less than 100 sets. When these are gone no 


more will be available at any price, and no new edition will be made or 


could be made to sell for less than $5.00 a set. 


We have supplied many engineers with sets of the books illustrated herewith at a moderate cost to 
satisfy the need for good, wholesome reading that is not technical. These eight volumes of the 


MASTERPIECES OF THE WORLD’S BEST LITERATURE 


Edited by Jeannette L. Gilder, the well-known literary critic 


comprise the best writings of over two hundred of the greatest authors of ancient and modern times, and 
represent allages. Each volume is complete in itself. 


You know the value of good lJiterature—you know that it reacts beneficially to your work. You can- 
not spare the time to read large sets of books, however good, and would certainly welcome and appreciate a 
small set such as this, giving the most interesting portions of the world’s greatest writings. In these small 
books, the Classic, the Dramatic, the Humorous, and the Lyric writers are fully represented. Copious Selec- 
tions from Aristophanes to Kipling, from Aesop to Roosevelt, are here formed into a Library of over Seven 
Hundred of the Best Compositions ever written. The Mission Style Book Rack shown in the illustration is 
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DEAR SIBS:—I have received the set of the World's 
Best Literature, and find them much better than I had 
any right to expect for the price. They are handsomely 
bound, have good, clear print, and ought to last a life- 
time. They make a valuable addition to any library. 


= A Miniature Illustration of our 
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Actual Size of Beek when open, 6 17 inches. 
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D. A. YOUNG. 
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Heating of Motors. 
Heating of Ventilated and Enclosed Mo- 
tors. Wilson Hartnell. Apr. 16, 08. 2 figs. 
2000 w. Apr. 24. 6 figs. 3500 w. Each 
40e. Paper read before the Leeds Local 


Section of the Institution of Electrical En- 
gineers. 


High-Speed Electrical Machinery. 


High-Speed Electrical Machinery. Gerald 
Stoney and A. H. Law. Mech Engr—Apr. 
10, 08. 6 figs. 4000 W. Apr. 17. 5 figs. 


3000 w. Each 40c. Paper read before the 
Institution of Electrical Engineers. 


Pole Piece Design. 


Pole Piece Design for Dynamos. E. A. 
Lof. Machy—May, 08. 9 figs. 1600 w. 
40c. Gives present practice in the design 


of the punchings and data on the plates, 
_ rivets and bolts used. 
Transformers. 

The Choice of Transformers for Central 
Stations. L. A. Starrett. Elec Wld—May 2, 
08. 1 fig. 900 w. 20c. 

LIGHTING. 


Efficiency of Light Sources. 
On the Efficiency of the Most Common 


Sources of Light. Dr. H. Lux. IN Engr— 
Apr., 08. 1,700 w. 40c. 
Magnetite Arc. 
The Magnetite Are. G. M. Dyott. Elec 
Wid—Apr. 25, 08. 3 figs. 1,900 w. 20c. 
Tungsten Lamp. 
Tungsten Lamp Development. A. H. Kel- 


eher. Elec Rev—May 16, 08. 1300 w. 20c. 


PLANTS AND CENTRAL STATIONS. 


Chicago Central Station. 


The Commonwealth Edison Company. 
Elec Rev—May 16, 08. 15 figs. 3,900 w. 
20c. Describes the extensive system supply- 
ing Chicago and its environs. 


Combined Lighting, Railway and Power Plants. 


Combined Railway, Lighting and Exhaust- 
Steam Plant. Judson H. Boughton. St Ry 
Ji—Apr. 18, 08. 4 figs. 1,100 w. 20c. II- 
lustrates on a small scale the possibility of 
combining these and other fluctuating loads 
to secure a more nearly constant station 
output. 


Public Service Electrical Utilities in and 
Near Kokomo, Ind. C. A. Tupper. West 
Eleen— May 9, 08. 5 figs. 4,800 w. 20c. 
Illustrates what may be accomplished in 
building up an electric railway, lighting and 
power distributing system and at the same 
time strengthening the industrial position of 
an entire community. 


TELEGRAPHY AND TELEPHONY. 


Automatic Telephone Systems. 

A Study of Multi-Office Automatic Switch- 
board Telephone Systems. W. Lee Campbell. 
Proc Amer Inst E E—May, 08. 20 figs. 
9,200 w. 80e. A paper to be presented at 
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the 25th annual convention of the American 
Institute of Electrical Engineers, Atlantic 
City, N. J., June 29-July 2, 08. Discusses 
reasons which make this waste necessary or 
expedient in manually-operated systems and 
shows how it can be greatly reduced in sys- 
tems employing automatic switchboards. 


Cables, Their Design and Use. 


The Design and Use of Telephone and 
Telegraph Cables. F. Tremain. Elec Rev 
(Lond)—Apr. 10, 08. 7 figs. 2,200 w. 40c. 
Abstract of a paper read before the Institu- 
tion of Electrical Engineers at Newcastle- 
upon-Tyne, on Mar. 23, 08. 


Leakage in Telephone Transmission. 


The Effects of Leakage and the Use of 
Heavisides’ Distortionless Condition in Tele- 
phone Transmission. B.S. Cohen. Elecn— 
Apr. 10, 08. 1 fig. 1,000 w. 40c. 


Wireless Telegraphy and Telephony. 


Radiotelegraphy and Radiotelephony bv 
Undamped Waves. Engg—Apr. 24, 08. 7 
figs. 5,700 w. 40c. Abstract of a lecture 
at the London Institute by Valdemar Poul- 
sen. 


Transatlantic Wireless Telegraphy. G. 
Marconi. Elec Engr—May 1, 08. 7 figs. 
2500 W. 40c. Lecture given before the 
Royal Institution, Mar. 13, 08. 


TESTS AND MEASUREMENTS. 


A.-C. Instruments, New. 


New Alternate-Current Instruments. W. 
E. Spencer and J. W. Record. Elec Engr— 
Apr. 10, 08. 4 figs. 4,300 w. 40c. Con- 
cluded. . 


Arcing Grounds. 


Tests with Arcing Grounds and Connec- 
tions. Ernst J. Berg. Proc. Amer. Inst. E. E. 
May, 08. 15 figs. 2,200 W 80e A pa- 
per to be presented at the 25th annual con- 
vention of the American Institute of Electri- 
cal Engineers, Atlantic City, N. J., June 29- 
July 2, 08. Describes a series of tests made 
in order that some mathematical expression, 
which would represent these phenomena with 
reasonable acuracy, might be deduced. 


Meter Testing. 

The Installation Laboratory Testing and 
Repairing of Electric Meters. Joseph B. 
Bakes. West Elecn—aApr. 25, 08. 2,400 w. 
20c. IV.—Formulas and Test Constants. 


Resistances. 

Construction of Resistances. Elec Engr— 
Apr. 24, 08. 2 figs. 1,000 w. 40c. Deals 
with one or two of the more modern forms 
of applications of long-standing devices, in 
order to show how care in construction can 
bring an otherwise crude appliance to a 
state of considerable perfection. 


Rotary Speeds, Measurement of. 

The Measurement of Rotary Speeds of 
Dynamo Machines by the Stroboscopic Fork. 
A. E. Kennelly and S. E. Whiting. Proc. 
Am. Inst. E. E.— May, 08. 10 figs. 3,600 
W. 80c. A paper to be presented at the 
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Rest From Your Work 


Have a Summer Home in Litchfield County, Conn. 


OW IS THE TIME to buy desirable land in Bethlehem, Litchfield County, Ct., that will be worth 
double present values in a few years. This is the most beautiful and restful district near New 
York, not crowded with cottages, summer visitors or automobiles,—but with miles of good roads. 
q Columbia University Summer Engineering School: Taft’s School for Boys, Watertown; The Gunnery 
School for Boys, Washington, and beautiful old Litchfield, with Bantam Lake, the largest lake in the 
State, and Shepaug River, for boating and fishing, all within 15 to 45 minutes’ drive from Bethlehem. 
Write for particulars, list of boarding houses, etc. 


EDWIN H. FROST, R. F. D., Bethlehem, Conn. 


E have just issued a new 112-page catalogue of re- 
cently published Scientific and Mechanical Books, 
which we will mail free to any address on application. 


MUNN & COMPANY 


Publishers of SCIENTIFIC AMERICAN 
353 BROADWAY NEW YORK 


There is a reason why 


MINES AND MINERALS 


has a larger paid circulation among 


Mine Owners and Mine Officials 


than any other mining journal 


The reason is 


Because it publishes more practical mining articles, 
better edited and better illustrated, than any other 


It is devoted exclusively to practical Mining and Metallurgy 
Subscription Price, $2.00 per year Sample copy on request 


MINES AND MINERALS 


DENVER, COLO. SCRANTON, PA. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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25th annual convention of the American In- 
stitute of Electrical Engineers, Atlantic City, 
N. J., June 29-July 2, 08. Describes a new 
modification of the principle which has been 
developed by the authors. 


Spark Coil. 
Construction of a Spark Coil. 
May 2, 08. 1 fig. 700 w. 20c. 
Transformer Testing. | 


Transformer Testing. W. M. Hollis. Elec 
Wid— May 2, 08. 4 figs. 1,600 w. 20c. 


Elec Wld— 


TRANSMISSION, DISTRIBUTION, CONTROL. 


Cables and Conductors. 


A Few Unusual Burn-Outs of Underground 
Cables. D. W. Roper. Jl West Soc Engrs— 
Apr., 08. 11 figs. 7,000 w. 80e. Paper 
presented Dec. 13, 07, before the Western 
Society of Engineers. 

Capacity of Cables and Conductors for In- 
termittent Use. R. Apt. Elek Zeit—Apr. 16, 
08. 7 figs. 3,000 w. 40c. 

The Manufacture and Testing of High- 
Tension Cables. Elec Rev (Lond)—Apr. 17, 
08. 2 figs. 1,500 Ww. 40c. 


The Mechanical Properties of Conductor 


Wires. G. Nicolaus. Elek Zeit—Mar. 26, 
08. 3 figs. 2,500 w. 20c. 
Compensation. 


Compensation of Pressure Variation on 
Alternate-Current Networks Supplying Mo- 


tors. A. Heyland. Eleen— Apr. 24, 08. 14 
figs. 3,000 W. 40c. 
Distribution. 


Distribution of Niagara Energy in Auburn, 


N. V. Elec Wid—May 2, 08. 7 figs. 1,700 
W. 20e. 
Fuses. 
Cartridge-Type Fuses. Elec Engr— Apr. 
24, 08. 11 figs. 1,400 w. 40c. Describes 


the enclosed type of fuse which is free from 
many drawbacks of the open type. 


German Electrical Code. 


Rules of the Society of German Electrical 
Engineers, 1908. W. P. Steinthal. Elec Rev 
(Lond) — Apr. 10, 08. 1,000 w. 40c. Ab- 
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stract of paper read before the Institution of 
Electrical Engineers at Leeds, Mar. 19, 08. 


High Tension Transmission. 


Power Transmission by High-Tension Ca- 
bles. R. Apt. Elec Engr—Apr. 23, 08. 3 
figs. 2,800 w. 40c. Paper read before the 
Elektrotechnischer Verein, Berlin, Feb. 11, 
08. Gives a résumé of the present state of 
our knowledge with regard to high-tension 
cables, and discusses the question as to 
whether power transmission by insulated ca- 
bles at high pressures and over long dis- 
tances is possible. 


Insulators, High-Tension. 


Some Notes on High-Tension Insulators 
for Overhead Transmission Lines. C. J. 
Greene. Elec Rev (Lond) — Apr. 17, 08. 2 
figs. 1,600 w. Apr. 24. 1 fig. 2,100 w. 
May 1. 2 figs. 6,500 w. Each 40c. 


Lightning Protection. 


Comparative Tests of Lightning Protec- 
tion Devices on the Taylor's Falls Transmis- 
sion. J. F. Vaughan. Proc. Am. Inst. E. E. 
May, 08. 15 figs. 5,400 W. 80c. Pre- 
sented at the annual meeting of the Am. Inst. 
of Electrical Engrs. Furnishes data obtained 
on an operating line experimentally equipped 
with various protective devices. 


Studies in Lightning Performance, Season 
1907. N. J. Neall. Proc. Am. Inst. E. E.— 
May, 08. 6 figs. 8,300 w. 80c. Paper pre- 
sented at the annual meeting of the Ameri- 
can Institute of Electrical Engineers, New 
York, May 19, 08. Discusses the general im- 
port to high-tension transmission of the data 
gained in 1907 as to lightning performance 
on the Taylor’s Falls lines, 50,000 volts, of 
the Minneapolis General Electric Co. and on 
the Presumpscot Electric Company feeders 
supplying power at 11,000 volts to the Cum- 
berland Mills, near Portland, Me. 


Switchboards. 
Current Transformers as Related to 
Switchboard Devices. C. J. Barrow. Gen 
Elect Rev—May, 08. 2 figs. 1,500 w. 20c. 


Electrically Operated Switchboards.— II. 
S. Q. Hayes. Elec Wld—May 2, 08. 6 figs. 
3,400 W. 20c. 


INDUSTRIAL TECHNOLOGY 


Chemical Engineering. 


Separating Appliances. Oskar Nagel. El 
Chem & Met Ind—May, 08. 15 figs. 2,300 
w. 40c. Describes various types of filter 
presses and centrifugal separators. 


The Elements of Chemical Engineering. 
Chem Engr—Apr., 08. 14 figs. 4,600 w. 
40c. JI. The conveying of solid material. 


Dust Explosions. 


The Dust Explosions at Minneapolis, May 
2, 1878, and Other Dust Explosions. S. F. 
Peckham. Chem Engr—Apr., 08. 3,000 w. 
40e. 


Gas. 


Ammonia Recovery in Connection with 
Producer Gas. F. J. Rowan. Ir & Cl Tr Rev 
—Apr. 24, 08. 8,000 w. 40c. Paper read 
before the West of Scotland Iron and Steel 
Institute, 


An Improved Hygrometer for Determining 
the Minimum Temperature of Gas in Distri- 
bution Mains. C. C. Tutwiler. Am Gas Lt 
Ji—Apr. 20, 08. 1 fig. 3,000 w. 20e. Re- 
printed from the Journal Am. Chem. Society. 


Lighting Incandescent Gas Burners Simul- 
taneously and Instantly. Eastern Railway 
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Patent Attorneys 


FRED W. BARNACLO, 
150 Nase St., NEW YORK, N. T. 


Patent Counselor. 
CAREFUL ATTENTION TO APPLICATION PRB- 
PARING. 


EDWARD S. BEACH. 
Attorney and Counselor-at-Law. 
SPECIALIST IN PATENT, TRADE-MARK AND COR- 
PORATION CASES. 


60 Wall Street, NEW YORK. 


O. L. PARKER 
Late Examiner, U. 8. Patent Office. 
ATTORNBEY-AT-LAW and SOLICITOR OF PATENTS. 


Patents secured. Reports rendered as to patentability, 
validity and infringement. Patent suits conducted. 
Handbook for inventors sent upon request. 
24 Dietz Bldg., WASHINGTON, D. C. 


PATENTS 


Trade-Marks, Labels and Co ghts. Send for my free 
book, How to Get Them.“ you will send me a 
pencil drawing and description of your invention, 1 
give you my free opinion as to its patentability. If I 
say it is patentable, it is, and you should have it pat- 
ented at once and turn it into money. If it is not patent- 
able, I will tell you so. Best service in every d ent. 
Why not have it? It costs no more and usually less ia 
the end. Do not make the mistake of appl for a 
patent until you have sent for my free Advise 


JOSHUA R. H. POTTS 


LAWYER, 
806 Ninth St., Washington, D. C. 
80 Dearborn St., Chicago. 
929 Chestnut St., Philadelphia. 


THOMAS DREW STETSON 


106 Fulton Street, New York 


Engineer and Pateat Atteracy, Americen and feria. Established 155 


HERE IS AN OPPORTUNITY 


to obtain the INDUSTRIAL MAGAZINE for one year, which will contain 
some specially written articles by prominent engineers of wide experience. 


Some of the principal authors and their subjects are: 


Lindon W. Bates (several articles): Panama Canal 

J. W. King: Industrial Railways and Their Uses for Manufacturing Plants 
R. H. Beaumont: Power Station Coal and Ash Conveying Problems 

H. J. Cole: Reinforced Concrete and Pneumatic Foundations 

E. W. Hackstaff: Transmission of Power by Rope 


The above articles consist of about 97,500 words and 35 new photographs. 
THE INDUSTRIAL MAGAZINE is well edited and printed on fine 


stock, and is worth four times its subscription price. 
Send us your order with Two Dollars ($2.00) for a year’s subscription. 
A Three Months’ Trial Subscription, Soc. 


THE INDUSTRIAL MAGAZINE 


1825 Park Row Building, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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of France. Ry Engr (Lond) — May, 08. 6 
figs. 1,600 w. 40c. 


Natural and Artificial Purifying Materials. 
Dr. L. J. Terneden. Am Gas Lt Ji—May 4, 
08. 2,700 w. 20c. From the Journal of 
Gas Lighting. í 


The Air Supply and Illuminating Power 
of Gas-arc Lamps. H. Bunte and M. Mayer. 
Jl für Gasbeleuchtung—Mar. 28, 08. 3,000 
w. Apr. 4. 5 figs. 5,400 w. 60c. 


THE ENGINEERING DIGEST 


Glass Machine. 

The Colburn Window Glass Machine. Sc 
Amer—May 16, 08. 6 figs. 2,900 w. 20c. 
Describes a novel invention for drawing win- 
dow glass continuously in any width. 


Paper Stock. 


New Sources of Paper Stock. Arthur D. 
Little. Chem Engr—Apr., 08. 1,500 w. 
40c. 


MARINE ENGINEERING 


Factors of Safety in Marine Engineering. 


Factors of Safety in Marine Engineering. 
Prof. John O. Arnold. Engg—-Apr. 24, 08. 
4 figs. 3,400 w. May 1. 16 figs. 7,200 w. 
Each 40c. Paper read before the Institu- 
tion of Naval Architects, Apr 10, 08. 


Feed Pumps. 


Feed Pumps for the Italian Navy. Engr— 
Apr. 10, 08. 2 figs. 400 w. 40c. 


Lifeboats, Appliances for Manipulating. 


Appliances for Manipulating Lifeboats on 
Sea-Going Vessels. Axel Welin. Jl Frank 
Inst—Apr., 08. 14 figs. 2,500 w. 60c. 


“Lusitania,” Speed Trials and Performance of. 


Speed Trials and Service Performance of 
the Cunard Turbine- Steamer ‘‘Lusitania.’’ 
Thomas Bell. Engg—- Apr. 10, 08. 6 figs. 
6,600 w. 40c. Paper read before the Insti- 
tution of Naval Architects, Apr. 9, 08. 


Marine Boiler Construction. 


German Methods of Marine Boiler Con- 
struction.—I. Prof. Walter Mentz. Boiler 
Mkr—May, 08. 8 figs. 2,000 w. 20c. 


“Mauretania,” Electrical Equipment of. 


The Electrical Equipment of the ‘‘Maure- 
tania.” W. C. Martin. Elec Engr—aApr. 9, 
08. 5 figs. 2,100 w. 40c. Paper read be- 
fore the Institution of Engineers and Ship- 
builders in Scotland. 


Ore Steamer. 


The German Turret-Deck Ore Steamer 
“Narvik.” E. Ommelange. Int Mar Engg— 
May, 08. 4 figs. 1200 w. 20c. 


Sail Making. 
Sail Making. Adrian Wilson. Int Mar 
Engg—May, 08. 9 figs. 5,400 w. 20e. 


First of three articles forming a brief treatise 
on the making of sails. 


Salvage Dock for Submarines. 


A German Salvage Dock for Submarines. 
Sc Am—Apr. 11, 08. 1 fig. 600 w. 20c. 
Describes a steel floating dock for raising 
sunken submarines. 


Ship Construction. 


A New System of Ship Construction. J. 

W. Isherwood. Engr—dApr. 17, 08. 2 figs. 

1,500 w. 40c. Paper read before the Insti- 
tution of Naval Architects, Apr. 8, 08. 


Unsinkable and Uncapsizable Ships of the 
Goulaeff Form and System of Construction. 
Gen. E. E. Goulaeff. Engg— Apr. 10, 08. 33 
figs. 6,400 w. 40c. Paper read before the 
Institution of Naval Architects, Apr. 8, 08. 


Ship Propulsion. 


Results of Further Model Screw Propeller 
Experiments. R. E. Froude. Engg— Apr. 
24, 08. 7 figs. 4,000 w. May 1. 2,700 w. 
Each 40c. Paper read before the Institution 
of Naval Architects. 


Ship-Model Experiments. H. Wellenkamp. 
Engg—Apr. 24, 08. 4 figs. 5,300 w. 40c. 
Paper read before the Institute of Naval 
Architects, Apr. 10, 08. Describes new 
method of research work on fluid resistance 
and ship propulsion. 


Superheated Steam for Marine Engines. 


Note on the Use of Superheated Steam with 
Marine Engines. Felix F. T. Godard. Engr 
Apr. 17, 08. 1 fig. 1,600 w. 40c. Paper 
read before the Institution of Naval Archi- 
tects, Apr. 8, 08. 


Torpedo-Boats and Destroyers. 


Modern Torpedo-Boats and Destroyers. J. 
E. Thornycroft. Engg—Apr. 10, 08. 13 
figs. 5,000 w. 40c. Paper read before the 
Institution of Naval Architects, Apr. 8, 08. 
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NEW PUBLICATIONS 


JUST ISSUED | 


Economics of Railway Operation 
By M. L. Byers, Chief Engineer, Maintenance of Way, Missouri Pacific Railway. 


Buckram; 6x9 inches; about 700 pages; many figures, diagrams and forms illustrat- 
ing the best recent practice. $5.00, net 


This work will be found of inestimable value by 


(1) All classes of railway employees who are ambitious to fit themselves for higher positions and 
to secure a thorough knowledge of the business in which they are engaged. 

(2) Railway officers having responsible charge of the various Operating Departments. 

(3) Attorneys having a practice requiring a general knowledge of railway operations 

(4) Engineering students intending to follow railway engineering. 


Specifications and Contracts By J. A. L. Waddell and John C. Wait. 


This book consists of a series of lectures delivered by Dr. Waddell, author of 
“De Pontibus,“ before the Students of the Rensselaer Polytechnic Institute, with 
Notes on the Law of Contracts by John C. Wait, M. C. E., LL. B., author of ‘‘Engi- 
neering and Architectural Jurisprudence,” etc. 

Stress is laid on the importance of the proper preparation of specifications, 
and many examples and exercises are given for the use of students. Cloth; 7x9 ins.; 
about 200 pp. Price, $1.00 net. 


Analysis of Elastic Arches By J. W. Balet. 


Two-hinged, three-hinged and hingeless arches of Masonry, Concrete and 
Steel, are considered in this work, both graphically and analytically. The author has 
evolved original methods and expedients whereby arches may be designed according 
to the elastic theory without the laborious calculations hitherto necessary. Cloth; 
6x9 ins., about 300 pp., with many diagrams and folding plates. Price $3.00 net. 


Railway Track and Track Work 


By E. E. Russell Tratman, A. M. Am. Soc. O. E., Associate Editor, Engineering News. 
Third Edition, fully rewritten and with additional chapters. 
Cloth, 6x9 inches; 500 pp.; about 250 illustrations; with index of over 1200 Head- l 
ings. Price, $3.50, net. Ready in February, 1908. 
Pre-prints of earlier chapters have been ‘ssued for use in colleges. Price of this 
edition has been advanced from $3.00 to $3.50 net. 


Design of Typical Steel Railway Bridges By W. Chase Thomson 


Cloth; 6 x 9 ins.; about 190 pages; 21 illustrations, 5 of which are folding plates. $2.00, net. 

A sequel to Bridge and Structural Design,” a previous work of the author's. The structures 
treated of represent the commonest types of railway bridges, and were chosen because they seemed 
dest suited to illustrate the problems which occur most frequently to the bridge designer. They in- 
clude the following: a 60-ft. Deck Plate-Girder, a 100-ft. Deck Warren Girder, a 150-ft. Through 
aoe Truss A a ft. Through Pratt Truss with curved top chord, a 1570-ft. Swing Bridge, and a 

way Viaduc 


FORTHCOMING BOOKS 


Concrete System By Frank B. Gilbreth. 


Profusely illustrated with half-tone plates, line drawings and diagrams fully describing the methode 
used by one of the most successful contractors in the country. 


Full details of these and other publications will be sent on request; also in- 
formation regarding any books of a technical or general nature published by other 
houses. 


Engineering News Book Dept., 220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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| MECHANICAL ENGINEERING 


AIR MACHINERY. 
Air Compressors. 
A High-Speed Air Compressor: Features 
of Design and Results of Tests. Eng News— 
May 7, 08. 9 figs. 3 tables. 2,600 w. 20c. 


A Variable-Volume Air Compressor. H. 
V. Haight. Am Mach—Apr. 30, 08. 5 figs. 
1,800 w. 20c. Describes compressor having 
an unloading device which varies air deliv- 
ered by quarter loads and maintains full com- 
pound efficiency at all times. 


Fan. 

The Sirocco Fan. Power-—aApr. 28, 08. 5 
figs. 1,300 w. 20c. Describes an efficient 
fan having radially-short curved blades and 
capable of imparting to the air a velocity 
80% above that of the circumferential ve- 
locity of the fan. 

ittings for High-Pressure Air. 

Joints and Fittings for High-Pressure Air. 
H. V. Haight and B. C. Batcheller. Am Mach 
Apr. 23, 08. 27 figs. 4,700 w. 20c. De- 
scribes screw-thread and flanged joints, and 
metal-to-metal contacts and packings that 
expand instead of blowing out. 


Resistance of Air. 
The Resistance of the Air and Mr. Eiffel's 


Experiments. Engr—Apr. 17, 08. 6 figs. 
4,800 w. 40. 
FOUNDING. 
Core Binders. 
Core Binders. E. D. Frohman. Ir Age 


May 14, 08. 2,000 w. 20c. Read before 
The Pittsburg Foundrymen’s Association, 
May 4, 08. 

Cupola, Care of. 

Operation and Care of the Cupola. W. S. 
Anderson. Fdry—May, 08. 2,200 w. 20c. 
Discussion of present-day practice by an ex- 
perienced foundryman. 


Dense Castings. 

The Production of Dense Castings by the 
Use of Deoxidizing Materials. Th. Geilenkir- 
chen. Stahl u Eisen—Apr. 22, 68. 3200 w. 
60c. 

Malleable Castings. 

Production of Malleable Castings. Rich- 
ard Moldenke. Fdry—May, 08. 4,400 w. 
290c. IV.—A discussion of malleable mixtures 
and the materials required including pig 
iron and various classes of scrap. 


Metal Core-Boxes. 


Difficult Metal Core-Box Work. Ethan 
Viall and J. K. Voelcker. Am Mach—May 
14, 08. 13 figs. 2,800 w. 20c. Tells the 


best materials to use, special cutters, files, 
scrapers, chisels, etc., used. Also special 
chucks and appliances used on the machines. 
Pipe Casting. 

Casting Pipe in Permanent Molds. Edgar 
A. Custer. Fdry—May, 08. 13 figs. 4300 w. 
20c. Describes a continuous process for 
making soil, water and gas pipe at the rate 
of 240 sections per hour. 


HEATING AND VENTILATION. 


Air Washing. 

Air Washing and Humidifying for Indus- 
trial Purposes. Comp Air—Apr., 08. 1 fig. 
3,900 w. 20c. From a paper read before 
the Ohio Society of Mechanical, Electrical 
and Steam Engineers, by W. A. Rowe. 

The Development of the Air Washer. 
Thomas Barwick and Saml. Kauffman. Htg 
& Vent Mag—Apr., 08. 11 figs. 3,100 w. 
20c. A discussion at the recent annual meet- 
ing of the American Society of Heating and 
Ventilating Engineers. 


Cost of House Heating. 

Cost of Heating Residences. 
Hoffman. Met Wkr—May 2, 08. 
20c. Paper read before the Indiana 
neering Society. 


Hot-Water Heating. 

New Systems of Hot-Water Heating. Hr. 
Skopnik. Z V D I—Apr. 25, 08. 2 figs. 
2,500 w. 60c. Paper read before the Alsace 
Lorraine Local Section of the Society of Ger- 
man Engineers. Describes the Goebel and 
Skopnik systems. 


Leakage of Air Through Windows. 

Testing Air Leakage Through a Window. 
Met Wkr—Apr. 18, 08. 3 figs. 2,200 w. 
20c. Discusses a series of tests now being 
made on the roof of the West Street Build- 
ing, New York City, a structure 23 stories 
high, to determine the leakage through win- 
dow frames. 


Mills, Heating of. 

Heating Systems for Mills. Eng Rec—May 
9, 08. 2,900 w. 20c. Discussion of the di- 
rect radiation, the indirect or hot blast sys- 
tem and forced hot-water circulation meth- 
ods of heating as applied to mill buildings, 
in a paper presented before the National As- 
sociation of Cotton Manufacturers by Mr. A. 
G. Hosmer. 


Steam Heating. 

Exhaust-Steam Versus Live-Steam Heat- 
ing. Chas. A. Howard. Eng Mag—May, 08. 
1,400 W. 40c. A negative argument as to 
the economy of heating boiler feed by live 
steam. 


Modern Steam Heating Illustrated. B. F. 


Prof. J. D. 
1,400 w. 
Engi- 


Raber. Dom Engg—Apr. 18, 08. 1 fig. 
600 w. 20c. IV.—The Divided Circuit Sys- 
tem. 


HOISTING AND HANDLING MACHINERY. 


Belt Conveyor. 

Conveyor System at the New Kleinfontein 
Mill. Edward J. Way. Eng & Min Jl—May 
2, 08. 2 figs. 5,900 w. 20c. Describes a 
system of belts, some of which work on 
curves, others being supported from towers 
or mounted on turntables for handling coal, 
ore, ashes and waste. 
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WILL STAND UP! 


Third 
Edition In Tackle Block and Wire Rope 
(1908) Sheaves Metalined Oilless Bushings 
will stand up under heavier loads 
— and will last longer than any other 
Revised bushing made. 
MECHANICAL ENGINEERING Ealersad 66 M E T À L I N E 99 
SAMES 4x6%% ins. 
21" wanes ( Trade Mark) Registered in United States. 
41 figures M tali d 
Flexible E me 
Morocco B } e 
$2.00 postpaid us ngs 


( OILLESS ) 
Let us send you D” circular, 
giving results obtained under most 
severe conditions. Catalog will 
interest you. 


NORTH AMERICAN METALINE CO. 


70 West Avenue, Long island City, N. Y. 
Tel. 189 Greenpoint. One square from Ferries 


A greater variety of Mechanical and Electrical Engineering 
Problems can be solved with the aid of this book than with that of 
any other single volume printed in English. 


Descriptive circular on request. 


Charles M. Sames 


544 BRAMHALL AVE. JERSEY CITY, N. J, 


A Matter of Cost 


If you could send your circular letters to the 5000 engineers, de- 
signers, constructors and other technical men who read each issue 
of The Engineering Digest it would cost for postage, at two cents 
each, just $100, besides the cost of envelopes, printing, labor, etc. 
For less than the cost of sending out one circular letter you can 
tell your story for three months to these 5000 men through an 
advertisement in The Engineering Digest making a direct appeal 
to a large and powerful buying audience. Sixty per cent. of your 
letters are thrown away unread, but The Engineering Digest, 
on account of its character, is read and preserved for reference; 
consequently, an advertisement in it is not a transient matter, but 
is more or less permanent. 


Rates? 


The Engineering Digest, 220 Broadway, New York 


It Will Be Mutually Beneficial to Say Where You Saw the,Advertisement. 
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Cableways. -- : 


Characteristics of Wire Rope Tramways 
with Some Figures on Cost of Operation. W. 
S8. Gemmert. Eng-Contr—Apr. 29, 08. 2,400 
i w. 20c. Extracts from a paper in the Iowa 
Engineer,“ Ames, Iowa, for Jan., 08. 
Formulas for the Design of Cableways. 
Edward B. Durham. Eng News—Apr. 16, 
08. 6 figs. 4,800 w. 20c. Gives deriva- 
tions of formulas used, with applications. 


Crane. 


An English 150-Ton Wharf Crane. 
News—Apr. 16, 08. 1 fig. 900 w. 


Eng 
20c. 
. Describes a crane for handling ships’ boilers 
and machinery which presents some interest- 
ing features. 

Derrick. 

A Light, Long Steel Derrick Boom. Eng 
Rec- Apr. 18, 08. 3 figs. 1,000 w. 20c. 
Describes a steel derrick designed and used 
chiefly for the erection of structural steel 
work; of interest because of its unusual 
reach and lightness and for the manner in 

‘ which the lead lines are taken down through 
the hollow mast and arranged in such a way 
' that they cannot become fouled in any posi- 
tion of the boom. 


Electric Hoisting Machinery. 


Changes in the Design of Hoisting Ma- 
! chinery Due to the Adoption of Electric 
Power. Prof. Kammerer. Elek Zeit—Apr. 
23, 08. 9 figs. 5,000 w. 40c. 


Selection of Motors for Hoisting Work. 
R. M. Gaston. West Elecn—Apr. 25, 08. 6 
figs. 1,200 W. 20c. A lecture delivered 
before Lewis Institute Branch of the Ameri- 
Sa x a of Electrical Engineers on Apr. 

5, 08. 


Elevators. 


The High-Pressure Hydraulic Elevator. 
Wm. Baxter, Jr. Power—Apr. 21, 08. 3 
figs. 1,400 w. Apr. 28. 10 figs. 2,100 w. 
Each 20c. Describes the construction and 
operation of the stop-valves in the Otis ver- 
tical and horizontal machines, also the elec- 


tromagnetic devices used for operating 

pump. 

Hoist. 

; Over-balance Weight for Single-drum 
Hoist. S. A. Worcester. Eng & Min Jl— 
May 2, 08. 1 fig. 1,600 w. 20c. 


Shovels, Dredgers, Unloaders. 


Hoisting Machinery for the Handling of 
Materials. T. K. Thomson. Eng Mag—May, 
| 08. 25 figs. 4,300 w. 40c. III.—Shovels, 

Dredges and Special Unloaders. 


HYDRAULICS & HYDRAULIC MACHINERY. 


‘Centrifugal Pamps. 

Centrifugal Pumps. I. Sibley Jl of Eng 
i —Apr., 08. 10 figs. 3,600 W. 40c. 
Hydraulic Engineering Education. 


Hydraulic Engineering at the University 
of Wisconsin. Daniel W. Mead. Jl West Soe 


THE ENGINEERING DIGEST 


Engrs— Feb., 08. 15 figs. 10,000 w. 80c. 
Paper read Sept. 4, 07, before the W. Soc. 
Engrs. 


Hydraulic Presses. and Jacks. 


Hydraulic Forging Press. Mech Engr— 
Apr. 24, 08. 8 figs. 2,500 W. 40c. De- 
scribes a design of hydraulic forging press 
worked by means of steam-hydraulic intensi- 
fier apparatus. 


Modern Hydraulic Machinery. Carl Wig- 
tel. Cass Mag—May, 08. 11 figs. 1,900 w. 
40c. II.—Hydraulic Jacks and Presses. 


Hydro-Electric Plants. 


A Hydro-Electric Development in Ameri- 
can Fork Canyon, Utah. A. P. Merrill. Eng 
Rec—May 9, 08. 3 figs. 3,200 w. 20c. 


New Plants in the Mediterranean Region. 
Elec Rev—May 9, 08. 4 figs. 300 w. 20c. 
Describes a large substation of Allauch, 
which is designed for the supply of Mar- 
seilles, principally over a sixty-mile pole line 
from the Brillane hydraulic plant installed at 
Nice. 


The Electric Power Transmission Plant of 
the Rurtalsperren Gesellschaft. Prof. Rasch 
and F. Bauwens. Z V D I—Apr. 18, 08. 29 
figs. 8,500 w. Apr. 25. 13 figs. 5,500 w. 
Each 60c. Describes the turbines, genera- 
tors and transformers of the hydroelectric 
plant at Heimbach, Germany, on the Rur 
River. 


The Selection and Development of Alpine 
Water Powers for Electric Railroad Power 
Supplies.—I. W. Conrad. Zeit Oest Ing u 
Arch—Apr. 10, 08. 5 figs. 2,500 w. 60c. 


Ice Troubles in Hydraulic Power Plants. 
Ice Troubles in Hydraulic Power Work, 


and Methods of Overcoming Them. John 
Murphy. Can Engr—May 1, 08. 6 figs. 
6,000 w. 20c. Address before the Applied 


Science Undergraduates Society of McGill 
Univ., Montreal, Feb. 26, 08. 


Pitot Tube. 


Some Pitot Tube Studies. Prof. W. B. 
Gregory. Proc Am Soc M E—May, 08. 9 
figs. 3 tables. 3,800 w. 80c. Paper to be 
presented at the Detroit meeting (June 23, 
08) of the American Society of Mechanical 
Engineers. Discusses the distribution of ve- 
locities and pressures in straight and curved 
portions of a six-inch water pipe. 


Screw Pump, Test of. 

A Test of the Screw Pump for Flushing 
the Kinnickinnic River at Milwaukee, Wis. 
Eng News—Apr. 23, 08. 1 fig. 1,300 w. 
20c. 


INTERNAL-COMBUSTION ENGINES. 


Denatured Alcohol Fuel. 

Further Tests on the Use of Denatured Al- 
cohol in Gasoline Engines. Eng News—Apr. 
16, 08. 900 w. 20c. From data obtained 
at the fuel-testing plant of the Geological 
Survey at Norfolk, Va. 
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WHY THE OSCILLATING TOWER ELIMINATES 
THE DEAD LOAD 


BY counterweighting a heavy window a child can raise it, because the child has merely 

to overcome the comparatively slight resistance of friction of the pulleys. In like 
manner, by providing an oscillating tower we make a cableway that is counterbalanced; 
and, as a result, the electric motor is a child in size compared with the engines used on 
any other type of cableway. In brief, our motor does not have to lift the dead load, nor 
does it have to overcome the grade due to the sag of the cable. Due to the oscillating 
tower and its counterweight, the sag in the cable becomes less and less as the trolley and 
its load approach the tower. The counterweight goes down and the trolley rises, and 
the result is precisely the same as if the trolley were running on a level track. 


Showing Battery of Balanced Cable Cranes at work on the Erie R.R. cut, Bergen Hill, 
Jersey City. Capacity of 5 tons load lift at 80 feet a minute. Traveling speed 
1,500 ft. per minute. But one rail under each end of cableway. 


Our catalog explains not only the theory which accounts for this remarkable result, 


but it gives numerous examples of existing plants whose operation proves the result. 
Send for our Catalog E. D. 


THE BALANCED CABLE CRANE CO. 
131 WILLIAM STREET NEW YORK CITY 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Design of Large Engines. 
Standard Designs and Construction of 


Large Gas Engines.—II. F. E. Junge. Ir 
Tr Rev—Apr. 16, 08. 13 figs. 4,000 w. 20c. 


Gas Engines. 

A 2,000-HP. Gas Engine Blowing Unit. 
Machy—May, 08. 9 figs. 3,400 w. 40c. 
Gives details of the 2,000-HP. Westinghouse 
horizontal double-acting gas engine forming 
one of the blowing units for the Edgar 
Thompson Steel Works. 


Tandem Gas Engine at Watson-Stillman 
Plant. George Malcolm. Power—May 5, 
08. 8 figs. 2,900 w. 20c. Describes a 
double-acting tandem machine, the construc- 
tion of which differs materially from the 
conventional type. 


.. Governing. 

The Governing and the Regularity of Gas- 
Engines. James Atkinson. Engg—Apr. 17, 
08. 41 figs. 8,500 w. 40c. Paper read 
before the Institution of Mechanical Engi- 
neers, Apr. 10, 08. 


HP. Friction Losses and Efficiences. 

The Horse-Power, Friction Losses and Effl- 
ciencies of Gas and Oil Engines. Lionel S. 
Marks. 8 figs. 3,900 w. 80c. Paper to be 
presented at the Detroit meeting (June 23- 
26, 08) of the American Society of Mechan- 
ical Engineers. 


Producer Gas Plant, Test of. 


Test of a Small Suction Gas Producer 
Plant. Prof. H. B. MacFarland. J] West Soc 
Engrs—Apr., 08. 9 figs. 5,600 w. 80c. 
Paper presented before the Western Society 
of Engineers. 


Springs for Gas Engine Valves. 


The Design of Springs for Gas Engine 
Valves. F. E. Whittlesey. Machy—May, 08. 
1,500 W. 40c. 


Starting by Compressed Air. 
The Starting of Large Gas Engines by 
Compressed Air. P. Meyer. Z V D I—Apr. 
11, 08. 21 figs. 3,800 w. 60c. 


MACHINE PARTS. 
Ball Bearings. 

The Factor of Safety in Ball Bearings. G. 
T. Rennerfelt. Am Mach—May 7, 08. 10 
figs. 2,400 w. 20c. States that four balls 
are an advantageous number to use in a 
bearing and describes a new spherical roller 
and several bearing designs. 


Belt Transmission. 
Determination of the Losses in Belt Trans- 
mission. F. Niethammer and R. Czepek. Z 
VD I—Apr. 25, 08. 6 figs. 2,500 w. 60c. 


Dynamometer Dynamo Belts. Jas. F. Hobart. 
Elec Wld—May 2, 08. 8 figs. 2,100 w. 20c. 
Gives methods whereby the power trans- 
mitted can be calculated from observation of 
the sag of the belt. 


The Efficiency of Belt Drives. Karl Kobes. 
Zeit Oest Ing u Arch—Apr. 17, 08. 12 figs. 
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4,000 w. 60c. Mathematical study of Bach’s 
and Gehrken’s work on the subject, with 
diagrams, tables and illustrative examples. 


Brakes and Clutches. 


Clutches. Henry Souther. Proc Am Soc 
M E—May, 08. 47 figs. 12,600 w. 80c. 
Paper read May 12 in New York before the 
American Society of Mechanical Engineers. 
Describes the various forms of friction 
clutches with special reference to automobile 
requirements. 


Design of Electromagnetic Brakes. J. 
Nikonow. Elec Wid—Apr. 18, 08. 12 figs. 
3,500 w. 20c. Discusses several special 
points of prime importance which must be 
considered in connection with the design of 
the brake itself. 


Chain Drive. 
Power Transmission by Chain. Edward 
T. Flax. Cass Mag—May, 08. 14 figs. 3,600 
w. 40c. Describes a number of chain drives 
and their uses. 


Connecting Rods. 

Dimensions of Engine Parts (connecting 
rod ends). E. H. Lane. Power—May 12, 
08. 3 figs. 2,300 W. 20c. 

Proportions of Connecting-Rod and Bear- 
ing Caps. Charles H. Lubcké. Power—Apr. 
28, 08. 2 figs. 1,700 W. 20e. 

Herring-Bone Gears. 

Experiments with Herring-Bone Gears. C. 
Bach. Z V D I- Apr. 25, 08. 11 figs. 1,400 
w. 60c. Shows that with accurately cut 
gears, transmission efficiencies as high as 
94% may be attained when the pressure at 
the contact of the teeth is not too excessive. 


Link-Belt. : 
The Proper Way to Use Link-Belt, Staun- 


ton B. Peck. Am Mach—May 14, 08. 11 
figs. 1,100 w. 20c. 
Piston Rings. 


Piston Rings of Uniform Strength. W. 


Osborne. Am Mach—May 7, 08. 4 figs. 
600 w. 20c. 
MATERIALS. 
Cast Iron. 
The Tensile Strength of Cast Iron. F. J. 


Cook. Castings—May, 08. 11 figs. 11,300 
w. 20c. Paper read at a meeting of the 
Birmingham Association of Mechanical En- 
gineers. 


Hardness. 

Hardness in Steel and Its Variations. Al- 
bert F. Shore. Am Mach—Apr. 30, 08. 5 
figs. 3,600 w. 20c. Describes crystal and 
non-crystal hardness, refractory hardness 
and density hardness, and real and apparent 
hardness caused by alloying material. 


lnvestigations on the Hardness of Metals. 
—{. E. Meyer. Z V D I—Apr. 25, 08. 10 
figs. 7,500 w. 60c. Describes experiments 
with the Brinell ball testing machine on a 
large number of commercial metais and al- 
loys. 
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Smooth Talks 
Rough Files 


TALK No. 3 


MONEY SAVING 


The man that buys his own file never 
accepts a substitute for the Delta. 
He insists on getting the file that will 
cut quicker and last longer than other 
files. Every file turned out of the 
Delta factory meets these two re- 
quirements. All thought of expense 
is put aside to give you the best file 


that can be produced from the best 
crucible steel by expert workmen. 
That is why you can accomplish more 
with less effort than you can with 
ordinary files. Get acquainted with 
the Delta quality. Your dealer has 
them. If not, accept no substitute 
and write us. We will give you the 
name of one that will. 


DELTA FILE WORKS 


CARVER FILE COMPANY 
3230 Frankford Avenue 


R 


There is But One Standard 
Publication Upon All Forms of 
Portland 2 Construction 


* a 


* 


Concrete 


Published Monthly. Price $1.00 per year 


@ CONCRETE is the most widely read 
journal in its field and has the largest 
bona-fide circulation among that class 
of people directly interested in the 
cement and concrete industry. 


¶ Its editorial matter is practical and 
definite. It carries more advertising 
than any other journal in this field and 
its advertisers are reliable. 


Send Ten Cents for Sample Copy 


Cement Sidewalks 


@ Plain, everyday advice on how to 
make cement sidewalks is contained in 
our new booklet, Cement Sidewalks.”’ 
This booklet covers every part of side- 
walk making and is designed for prac- 
tical purposes. It is small and will fit 
into your coat pocket. Price 25 cents. 


Concrete Publishing Co. 


235 Newberry Building, Detroit, Mich. 


It Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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MECHANICS. 


Connecting Rods, Deflection of. 


Deflection in Connecting Rods. F. Thonet. 
Rev d Mec—Mar. 31, 08. 1,500 w. $1.80. 
Mathematical proof that the deflection of a 
coupling rod is practically double that of a 
connecting rod, the same effort being trans- 
mitted. 


Disks, Strength of. 


Forms of Rotating Disks of Equal 
Strength.—I. A. Leon. Zeit Oest Ing u 
Arch — May 1, 08. 9 figs. 3,300 w. 60c. 
Mathematical study. 

Eccentric Compression. 
Eccentric Compression. F. Thonet. Rev 


d Mec—Mar. 31, 08. 3 figs. 1,000 w. $1.80. 
Gives method of determining the active sec- 
tion of a round bar compressed eccentrically, 
the tension in the material not being con- 
sidered. 


Graphical Charts. a 
The Construction of Graphical Charts. 
John B. Peddle. Am Mach—May 14, 08. 14 
figs. 7,500 W. 20c. Shows how charts are 
plotted from equations by analyzing, substi- 
tuting values and selecting scales, giving ex- 
amples including an alinement chart. 


Maximum Stresses in Girders. 


Maximum Stresses. John S. Myers. Machy 
May, 08. 4 figs. 5200 w. 40c. II.—De- 
scribes moments in two planes and crane and 
telpher girders. 


METAL WORKING. 


Annealing. 
The Heat Treatment of Steel. E. R. Mark- 
ham. So Mach—May, 08. 2 figs. 2600 w. 
20c. IIJ.—Annealing. 


Dovetail Slides and V’s, Measurement of. j 


Measuring Dovetail Slides, Gibs and V’s. 
Frank H. Scheu. Am Mach—Apr. 23, 08. 
17 figs. 6 tables. 1,400 w. 20c. Describes 
the use of wires of known diameters in the 
accurate measurement of male and female 
dovetails and V’s of various angles. 


Drop Forgings. 


Drop and Stamped Forgings. Joseph 
Horner. Machy—May, 08. 29 figs. 3,600 
w. 40c. Describes processes used and the 


methods of constructing the dies employed. 


Flanging Press. 


A Large Flanging Press for Boiler Sheets. 
Wm. J. Withem. Am Mach—Apr.. 30, 08. 
8 figs. 600 w. 20c. Describes a press with 
only two side supports on which various com- 
plicated shapes are forged. 


Galvanizing. 


Protection of Iron and Steel Surfaces by 
Means of Zinc. Sherard Cowper-Coles. Elec 
Chem & Met Ind—May, 08. 12 figs. 4,500 
W. 40c. Résumé of the methods of pro- 
tecting iron and steel and surfaces by means 
of zinc, given before the Glasgow Technical 
College Scientific Society. 
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Gear Cutting. | 

Bevel-Gear Planing Attachment for the 
Shaper. Am Mach—Apr. 23, 08. 2 figs. 
1,000 w. 20c. 

Gear-Cutfing Machinery. Ralph E. Flan- 
ders. Machy—May, 08. 20 figs. 7,000 w. 
40c. Continues the discussion of machines 
for cutting the teeth of worms and of spiral 
and herring-bone gears. 


Gun Manufacture. 
Big Gun Making in Sweden. Engr—May 
1, 08. 11 figs. 3,700 w. 40c. Describes 
methods employed at the Aktiebolaget Bo- 
fors-Gullspang near the western boundary of 
Sweden’s central ore region. 


Jigs and Fixtures. 
Jigs and Fixtures. Einar Morin. Machy 
May, 08. 12 figs. 3700 w. 40c. II.—De- 
scribes devices for guiding drills. 


Leveling Planers, etc. 
Precision Levels and Accurate Leveling. 
Am Mach—Apr. 30, 08. 9 figs. 1,300 w. 
20c. Describes the setting of boring mill up- 
rights with a novel form of level and the 
leveling of planers properly for accurate 
work by means of suitable appliances. 


Lubricants for Metal Cutting. 


Lubricants Used When Machining Various 
Materials. S. J. Kelley. Am Mach—Apr. 
30,08. 400 w. 20c. 


Machine-Shop Methods. 

Detailed Instructions for Machine-Shop 
Methods. Holden A. Evans. Am Mach— 
Apr. 23, 08. 10 figs. 3,200 w. 20c. De- 
scribes a planning department which plans, 
routes, orders material for and controls all 
production at the Mare Island Navy Yard. 


General Instructions for Machine-Shop 
Methods. Holden A. Evans. Am Mach— 
Apr. 16, 08. 2 figs. 4,700 w. 200. De- 
scribes a system, the following of which de- 
velops connected reports and records of ma- 
terial, labor and product, and promotes efl- 
ciency. 


Minting Machinery. 

Mechanical Equipment of the Ottawa 
Mint. A. H. W. Cleave. Can Elec News— 
May, 08. 19 figs. 5,200 w. 20c. Paper 
read before the Canadian Society of Civil 
Engineers. 


Oxy-Hydrogen Welding. 
Oxy-Hydrogen Welding. Frank Koester. 
Elec Wld—May 9, 08. 3 figs. 2,900 w. 20c. 


Spiral Rolling of Metal. 


Spiral Rolling of Metal. O. Clerkenwell. 
Am Mach—Apr. 16, 08. 1 fig. 400 w. 20c. 
Describes a rolling process by which the au- 
thor has successfully made solid balls, coni- 
cal bullets, beaded wire, screw blanks, 
pointed pins in a variety of shapes, and many 
articles that would be impossible by any 
other method. 
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this form on the market. This Jack is operated in the usual 
way, excepting that, when both pumps are used, the valve 
handle must be turned to the left; when one pump only is 
used, it must be turned straight downward. The lowering i is done 
by turning the valve handle to the right or by using the lever in 


, AHIS CUT shows the only double pump Hydraulic Jack of 


the ordinary manner. 


RIC HARD DUDGEON 


Inventor, Patentee and Original Manufacturer of the Hydraulic Jack, 
è BROOME AND COLUMBIA STREETS 8 NEW YORK 


To Secure Good 


| -JESSOP’S STEEL Results 


Wm. Jessop & Sons, Ltd. Buy It 
MANUFACTORY, SHEFFIELD, ENGLAND For Tools 


Chief American Office 91 John Street 8 e 
New York, N. v. Mining Drills, etc. 


SELF-EDUCATION 


TEACH YOURSELF AND INCREASE YOUR WAGES 


ONLY DRAKES PLAINLY WRITTEN 


PRACTICAL BOOKS 
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 


Every volume positively UP-TO-DATE and written 
in a language so plain that even a child can under- 
stand. DRAKE is the largest publisher of Modern 
Mechanical Books for home and shop study in the 
world. We publish good books on every mechanical 
subject. Our large illustrated Catalog now ready. 
Sent free. 

FREDERICK J. DRAKE & COMPANY 

350 Wabash Avenue CHICAGO, U. S. A. 


In ordering our catalog please mention this paper. 


Rife Hydraulic 


Ram 


Pumps Water by 
Water Power 


Town Water Works 


Railread Tanks Ceentry Homes irrigation Greenhouses 
Ne Attention No Expense Runs Continuously 
Operating under 18 inches to 50 feet fall. Elevates water 30 
feet each foot of fall. 6,000 in successful operation. Sold oa 30 
days trial, og and estimate free. 


RIFE HYDRAULIC RAM COMPANY 
2160 Trinity Building NEW YORK 


THIS BOOK IS INDISPENSABLE 
to DESIGNERS and DRAFTSMEN 


For it contains an immense amount of matter on pipes, fittings and valves, etc. 
2500 have been sold—3d edition ready soon. Extra tables to ad edition 25c., 
or bound together for 75c. 


Read “DRAFTING,” the new magazine 


Four DATA SHEETS each mont . $1.00 per year 
Sent with 3d edition of book foj—ᷣ᷑nü : $1.25 


THE INLAND PUBLISHING CO., Collinwood, O. 


3d Edition, 75c. 
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Time Recorder for Machines. 


A Time Recorder for Machine Tools. N. 

D. Chard. Am Mach—Apr. 16, 08. 5 figs. 

1,000 w. 20e. Describes an apparatus in 

which lines are automatically drawn on a 

revolving chart, graduated in hours and min- 

` utes, which record working and idle time for 
any machine. 


REFRIGERATION. 
Brine Cooler. 


Maximum Capacity Ice Tank and Brine 
Cooler. F. A. Rider. Cid Sto & Ice Tr Jl— 
May, 08. 1 fig. 700 w. 20c. 


Calcium Chloride. 
Calcium Chloride. S. W. Calhoun. Ice 
& Refrig— May, 08. 1300 w. 40c. States 
some advantages and disadvantages of the 
use of calcium chloride in place of salt for ice 
making or refrigeration. 


SHOPS AND BUILDINGS. 


Hungarian Engineering Works. 


The Hungarian State Engineering Works. 
—II. Engr—dApr. 10, 08. 6 figs. 3,800 w. 
40c. 


Manufacturing Plants. 


Location, Arrangement and Construction 
of Manufacturing Plants. George M. Brill. 
Jl West Soc Engrs—dApr., 08. 15 figs. 
8,900 w. 80c. 


Power for Factories. 


Power Equipment for the Small Factory. 
Percival R. Moses. Eng Mag—Mar., 08. 29 
figs. 6500 w. 40c. Presents the problems 
confronting the designer of factory equip- 
ment, and shows the more important factors 
which should receive consideration in deter- 
mining the character of the plant so that it 
may do its work in the most economical way. 


STEAM ENGINEERING. 


Boilers. 
Cement and Concrete for Boiler Settings. 
R. I. Blankney. Power—May 5, 08. 3 figs. 
2,400 w. 20c. 


Some Notes on the Boiler Blow-Off. War- 
ren H. Miller. Eng Rec—May 9, 08. 1 fig. 
2,100 w. 20e. 


Some Results Due to Improvement in 
Boiler and Furnace Design. A. Bement. Jl 
West Soc Engrs—Apr., 08. 7 figs. 7,300 w. 
80e. Paper presented before the Western 
Society of Engineers, Dec. 18, 07. 


Condensers. 

7 The Influence of Air on Vacuum in Surface 
Condensers. D. B. Morison. Engg— Apr. 
17, 08. 13 figs. 6,600 w. 40c. Paper read 
before the Institution of Naval Architects, 
Apr. 9, 08. 


Damper Regulators. 


Automatie Damper Regulators. W. H. 
Wakeman. Elec WId— May 2, 08. 7 figs. 
1,700 W. 20c. 
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Feed Water and Its Heating. 


Tests on Live Steam Feed Water Heating. 
Sydney B. Bilbrough. Power—May 12, 08. 
1 fig. 4,300 w. 20c. Describes experiments 
conducted in South Africa to observe the 
heat transmission through boiler plate under 
varying conditions. 


The Substantial Advantages of Steam-Hot 
Feed Water. Sydney A. Reeve. Eng Mag 
May, 08. 800 w. 40c. A rejoinder to the 
criticism of Mr. Howard in the same number 
of the magazine. 


Water for Economical Steam Generation. 
J. C. Wm. Greth. Eng Mag—Mar., 08. 8 
figs. 8,000 w. 40c. Gives statistics for a 
large number of cases showing the saving 
due to the installation of proper water-soft- 
ening apparatus. 


Fuel. 


Fuel Specifications and Contracts. Wm. D. 
Ennis. Eng Rec—Apr. 25, 08. 6,000 w. 
20c. Discusses the ‘‘heat-unit’’ basis for the 
purchase of coal. 


Fuels for Power. Prof. Vivian B. Lewes. 
Prog Age—May 15, 08. 6,500 w. 20c. 
Fourth of a series of lectures delivered be- 
fore the Society of Arts, London. 


Relative Value of Coal and Oil Used as 
Fuel. R. F. Chevalier. Jl of El Power & 
Gas—May 2, 08. 600 w. 20c. Gives data 
taken from tests made on the same type of 
boilers (‘‘Parker Water Tube’’). 


Smokeless Fuel. Prof. V. B. Lewes. Prog 
Age—May 1, 08. 6,900 w. 20c. Third of 
a series of lectures delivered before the So- 
ciety of Arts, London. 


Spontaneous Combustion of Coal. Prof. Ar- 
thur Lakes. Min & Min (Denver) — May 1, 
08. 1 fig. 1,400 w. 20c. A paper read be- 
fore the Colorado Scientific Society. 


The Purchase of Coal on a Scientific Basis. 
John B. C. Kershaw. Cass Mag—May, 08. 
3,400 w. 40c. Proposes method based on 
the calorific value of the fuel. 


Utilization of Fuels. Prof. Vivian B. Lewes. 
Prog Age — Apr. 15, 08. 5,500 w. 20c. Sec- 
ond of a series of Cantor Lectures entitled 
“Fuel and Its Future,“ delivered before the 
Society of Arts, London. 


Mechanical Stokers. 


Mechanical Stokers. John E. Barnes. Elec 
Engr— May 1, 08. 3300 w. 40c. Abstract 
of paper read at the Institution of Mechan- 
ical Engineers Graduates’ Association, Apr. 
13, 08 


Power Costs. 


Producing Power at Lowest Cost. Wil- 
liam J. Lees. Factory—Apr., 08. 3 figs. 
3100 w. 40c. VI.—Keeping Power House 
Records. 


The Cost of Power in Small Units. Wm. 
E. Snow. Eng Mag— May, 08. 2700 w. 
40e. Gives tables containing the general 
averages of data obtained in over thirty 
small power plants located in different parts 
of the United States. 
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| ETERNAL WAITING INK 
Emancipate yourself from the use 
9 F of corrosive and ill-smelling inks and 
HI INS PHOTO MOUNTER PASTE adhesives and adopt the Higgins 
ee AT PASTE Inks and Adhesives. They will 
be a revelation to you, they are so 


OFFICE PASTE 
VEGETASLE GLUE, etc. sweet, clean and well put up. For 


home, office or school use they are 


eet: 7 rn age 
"sr Are the Finest and Best Goods of Their Kind unexcelled. 
AT DEALERS GENERALLY 


CHAS. M. HIGGINS | & CO., MANUFACTURERS 


Branches: Chicago, London = 271 Niath Street, BROOKLYN, N. Y. 


BUFF 


ENGINEERING 
INSTRUMENTS 
— 


MIDCET SLIDE RULE 


8 in. long, with Magnifying Glass Indicator 


Drawing Materials and Surveying Instruments 


Write for Circular No. 8 
KOLESCH & CO., 138 Fulton Street 
| New York 


Buff & Buff 
Company 

Jamaica Pais Station 
BOSTON, MASS. 

Send for Catalogue 37. 


ESTABLISHED 1883 


R. SEELIG & SON 


MANUFACTURERS OF THE MOST 
IMPROVED 


Engineering 
& Surveying 


Instruments 


Instruments 2 Repaired 
and Adjusted. 


170 E. Madison Street 
Chicago 


Send for special catalogue 


The “ Buff 
is huilt as accurately and carefully as 
human skill and ingenuity can dictate. 


E. G. RUEHLE & CO. 


119 Fulton St., NEW YORK ARCHITECTS’ AND EHGIHEERS' SUPPLIES 


Manufacturers and Importers Yarra Btn DRAWING MATERIALS 


THE GREATEST TIME SAVER IN EXISTENCE 


HE ENGINEERING DIGEST should always be on the library table of every 


engineer. It is a constant current reference to all articles of importance in the engineer- 
ing and technica! journals and proceedings of Engineering Societies of the world. 


tt Will Be Mutually Beneficial to Say Where You Saw the Advertisement. 
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Slide-Valve Diagram. 


A Handy Slide- Valve Diagram. H. J. 
Zeiper. Power—Apr. 21, 08. 1 fig. 2300 
w. 20c. Describes and illustrates a con- 
venient diagram for laying out the move- 
ments of valves, determining the different 
events, and designing valves and valve-gear. 


Steam. 


Energy from Expansion of Steam. Prof. 
Sydney A. Reeve. Power—Apr. 21, 08. 
4 figs. 1400 w. 20c. Gives simple charts 
by the use of which the energy developed 
by steam in expanding between given limits 
may be determined. 


Investigations of the Pressure and Tem- 
perature drop of Saturated and Superheated 
Steam Flowing in Pipes. C. Eberle. Z V 
D IJ—Apr. 11, 08. 4 figs. 6000 w. Apr. 
18. 5 figs. 6500 Ww. Apr. 25 (Concl.). 2 
figs. 5500 w. with examples. Each 60c. 


The Thermal Properties of Superheated 
Steam. Prof. R. C. H. Heck. Proc Am Soc 
M E—May, 08. 7 figs. 3 tables. 7600 w. 
80c. Paper to be presented at the Detroit 
meeting (June 23-26, 08) of the American 
Society of Mechanical Engineers. Compares, 
discusses and combines the best available 
data in regard to the specific heat of super- 
heated steam, to determine as nearly as 
may be the true value and manner of. varia- 
tion of that quantity, and to derive a num- 
erical table which shall be ag reliable and 
convenient for general use as is the ordinary 
table of the properties of saturated steam. 


Steam Engines. 


A Large Twin-Tandem Compound Direct- 
Connected Reversing Mill Engine. Ir Tr Rev 
May 7, 08.. 9 figs. 4600 w. 20c. De- 
scribes and illustrates a twin-tandem com- 
pound, condensing, direct-connected revers- 
ing engine, 20,000 HP., probably the largest 
and heaviest of its type built. 


Engine Knocks— Their Causes and Reme- 
dies. Hubert E. Collins. Power—May 5, 
08. 21 figs, 7900 w. 200. Analyzes some 


THE ENGINEERING DIGEST 


of the commonest of these troubles and 
gives simple directions for their preven- 
tion. 

Four Thousand Horsepower Engine at the 
Central Electric Generating Station, Brus- 
sels. Eng- May 1, 08. 2 figs. 1400 w. 40c. 
Gives details of a double compound tandem 
engine with piston valves. 

Modern Steam Plants. C. Eberle. Z VD 
I—May 2, 08. 15 figs. 5000 w. 60c. 
Gives details of a number of recent steam 
power plants in Germany. 


Steam Turbines. 


Steam-Turbine Power and Transmission 
Plant of the Moctezuma Copper Company 
at Nacozari, Sonora, Mexico. John Lang- 
ton and Charles Legrand. Elec Rev—dApr. 
11, 08. 2 figs. 4000 w. 20c. Paper read 
before the Electrical Section of the Cana- 
dian Society of Civil Engineers, Mar. 5. 

Steam Turbines. Rev d Mec—Mar. 31, 
08. 106 figs. 8000 w. $1.80. Illustrates and 
describes recent designs of turbines, their 
lubrication, governing, etc. 

Steam Turbines.—I. V. Marmor. Rev 
d Mec—Mar. 31, 08. 11 figs. 7000 w. 
$1.80. Mathematical study of the theoretical 
velocity of the steam flow. N 

The Combination System of Reciprocating 
Engines and Steam Turbines. C. A. Parsons 
and R. J. Walker. Eng—Mar. 17, 08. 18 
figs. 5000 w. 40c. Paper read before 
the Institution of Naval Architects, Apr. 9, 
08. 

The Efficiency of Steam Turbines. F. 
A. Lart. Cass Mag—May, 08. 3400 w. 40c. 


‘WOODWORKING. 


Dry Kilns. , 


Dry Kilns and Dry Stock. L. C. Wil- 
liams. Wood Craft—May, 08. 2300 w. 
20c. From a paper read at the Chicago 
meeting of the National Slack Cooperage 
Stock Manufacturers’ Association. Discusses 
the progress that has been made in the de- 
sign and application of dry kilns. 


METALLURGY 


COAL AND COKE. 


Refractory Materials for Coke Ovens. 


Refractories Used in the Construction of 
Coke Ovens. J. R. Campbell. Min & Min— 
May, 08. 4600 w. 40c. States the maxi- 
mum amounts of impurities allowable for 
satisfactory service. 


COPPER. 


Blast Furrace. 


The Cananea Blast Furnace. Charles F. 
Shelby. Eng & Min JI— Apr. 25, 08. 16 
figs. 3200 w. 20e. Gives details and draw- 
ings of a copper blast furnace, embodying 
the results of experience with many types 
in the same works. 


Casting Converter Copper. 


A Machine for Casting Converter Copper. 
J. H. Klepinger. Eng & Min Jl—May 2, 08. 
2 figs. 1400 w. 20c. 


Concentrator. 


Three-thousand-Ton Concentrator of the 
Boston Consolidated Mining Company, at 
Garfield, Utah. Robert B. Brinsmade and 
R. L. Herrick. Min & Min—May, 08. 6 
figs. 4600 W. 40c. 


Power Plant. 


The Power Plant of the New Addition of 
the Raritan Copper Works. Frank D. Es- 
terbrooks. Elec & Met Ind—-May, 08. 8 
figs. 1800 W. 40c. 
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Neotel | COMPRESSED 


of a bridge is measured by its deflections. 


THE RICHARD 


Deflection and Strain A | R 


RECORDER 


The final authority on Pneu- 
matics; edited by experts; 
addressed to practical men. 


Are You 


SE SES An Engineer ? 
5 a An Architect? 
TTT A Contractor? 
structure ever placed on the market. A Manufacturer? 
Send for “Circular A Railroad Man? 
29 . ioe 8 ee A Mine Manager? 
) A Coal Operator? 
A Foundryman? 
A Quarryman? 
EVERETT- 2 Everything relating to compressed 
McADAM ‘Tee air practise from all! over the world 
Continuous 2 — will be placed before you monthly 
Electric Kw if you are a subscriber to 


Blue S cx K Compressed Air. 


Print January, 1908. Subscribe now and get 


Machine e — \ the complete volume for the year. 
lapa $1.00 per year—U.S. and Mexico 


OST economical, least current, best $1.50 per year—Canada and abroad 
contact, easiest to operate, most com. 
pact, uniform in tone, variable speed, noise- Sample copy on request 
less. Uses mercury vapor lamps; nocarbons, 
tracing cloth or celluloid belts to renew, 


Prints a mile long with no straks. Compressed Air 


Ask for list first 100 users 


REVOLUTE MACHINE CO. Bowling Green Bldg., New York 
527 West 45th St., New York EASTON, PA. 


A new volume—No. 13—begins with 
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Roasting Furnace. 
A Makeshift Roasting Furnace. 
W. Ross. Min & Se Pr— Apr. 18, 08. 
W. 20c. 


Smelters. 

Mt. Lyell Copper Smelting Works, Tas- 
mania. Ralph Stokes. Min Wild- May 2, 
08. 3 figs. 1900 w. 20c. 

The Great Cobar Smelting Works. Eng 
& Min Jl—May 9, 08. 7 figs. 3600 w. 
20c. Describes an important copper-smelt- 
ing plant in Australia, illustrating the latest 
practice, designed and partly built in the 
United States. 


Stamp Mill. 
The Calumet & Hecla Stamp Mills, Lake 


Herbert 
900 


Superior. Robert H. Maurer. Min WId— 
May 2, 08. 7 figs. 2600 w. 20c. 
GOLD. 
Cyaniding. , 
Cyaniding Cripple Creek Ores. F. L. Bar- 
ker. Min & Min—May, 08. 3 figs. 5000 
w. 40c. (Concluded.) 


The Separation of Slime in Cyanide Treat- 


ment. Horace G. Nichols. Min & Sc Pr— 
Apr. 25, 08. 4 figs. 3800 w. 20c. 
Mill. 


Goldfield Consolidated Mining Company’s 
New Mill. Min Sc—May 7, 08. 1400 w. 
20c. Describes the location, construction 
equipment, flow sheet and methods. 


Tellurides, Treatment of. 

Scorification and Supellation of Telluride 
Ores. George T. Holloway and Leonard E. 
B. Pearse. Min Wld—May 2, 08. 2200 w. 
20c. 


IRON AND STEEL. 


Basic Open-Hearth Process. 


The Basic Open-Hearth Steel Process. 


Achille Bosser. Mech Wld—May 1, 08. 2500 


W. 40e. 
China. 
The Iron Industry of China. Ir Age 
May 7, 08. 1 fig. 3700 w. 20c. Gives a 


description of the Hanyang Iron & Steel 
Works. 


Rails, Heat Treatment of. 

Heat Treatment of Steel Rails. Wm. Met- 
calf. Proc Eng Soc W Pa—Apr., 08. 1 fig. 
4400 w. 80c. Paper read before the Eng. 
Soc. of W. Pa. States that the web of rail 
is too light and that the head of rail is too 
hot while flange is cold during the last 
passes through rolls. 


Rolling Mills. 

A 25,000-HP. Blooming-Mill Engine. 
James Tribe. Power—Apr. 21, 08. 6 figs. 
3400 w. 20c. Describes features involved 
in the design and construction of a large 
horizontal twin-tandem compound reversible 
rolling engine at the Carnegie Steel Works, 
Sharon, Pa. 
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Electrically-Driven Reversing Rolling 
Mills. Henry Crowe. Elec Eng—Apr. 23, 
08. 3 figs. 2500 w. 40c. Paper read on 


April 6, before the Cleveland Institute of 
Engineers. 

Electric Power in Iron and Steel Mills. 
W. Edgar Reed. Ir Tr Rev— May 14, 08. 
14 figs. 4700 w. 20c. A paper read be- 
fore the Engineers’ Society of Western Pa., 
Mar. 17, 08. 

Power Requirements of Reversing Mills 
with Steam and Electric Drives. H. Ort- 
mann. Stahl u Eisen—Apr. 22, 08. 3 figs. 
2700 w. 60c. 

The New Iron Works of the Staveley 
Company. Eng—Apr. 10, 08. 24 figs. 2100 
w. May 1. 11 figs. 5000 w. Each 40. 
Continued. Discusses the stoves, tempera- 
ture-equalizers, dust-catchers, coal crushing 
and coke oven plants, etc. 

The Electrically Driven Reversing Ingot 
Roll of the Georgmarienhiitte. R. Wendt. 
Stahl u Eisen — Apr. 29, 08. 41 figs. 7500 
w. 60c. Describes a, newly installed roll 
capable of handling ingots weighing 2% 
tons. 


Titration. 
The Influence of Copper, Arsenic and 


Other Foreign Metals on the Titration of 
Iron According to Reinhardt’s Method. Stahl 


u Eisen—Apr. 8, 08. 4500 w. 60c. 
SILVER. 
Cyaniding. 
Cyanidation of Silver Ore in Mexico. W. 
A. Caldecott. Min & Se Pr. May 2, 08. 2 


figs. 2500 w. 20c. 


Development of the Cyanide Process for 
Silver Ore in Mexico. Bernard Macdonald. 
Eng & Min JI—Apr. 18, 08. 2 figs. 2000 
W. 20c. 


Stamp and Cyanide Mill. 

Montana-Tonopah Stamp and Cyanide 
Mill. Eng & Min Jl—May 9, 08. 3 figs. 
1400 w. 20c. Describes mill in which the 
crushed ore is concentrated on Wilfley 
tables and vanners and the slimes are 
treated in Hendryx cyanide agitators. 


ZINC AND LEAD. 


Concentration. 

Concentrating Mixed Ores at Rosas, Sar- 
dinia. Umberto Cappa. Eng & Min Jl— 
May 9, 08. 5 figs. 2000 w. 20c. De- 
scribes methods used for the separation of 
lead and zinc from mixed oxidized and sul- 
phide ores by crushing in ball mills and 
washing over Ferraris tables. 


Flotation. 
Flotation Processes at Broken Hill. 
& Sc Pr—Apr. 11, 08. 1 fig. 800 w. 
Metallurgy of Zinc. 


The Metallurgy of Zinc. J. W. Richards. 
El Chem & Met Ind—May, 08. 5700 w. 40c. 
II. Reduction of zinc oxide; electric smelt- 
ing of zinc ores. 
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Milling. 


Milling Methods in the Kansas-Missouri 
Zinc Fields. Doss Brittain. Min Sc—Apr. 
30, 08. 2 figs. 1200 w. 20c. Gives a de- 
scription of methods with a short account of 
the evolution from small imperfect mills to 
large modern plants. 


Spelter. 
Sampling and Assaying Spelter. Evans W. 


Buskett. Eng & Min Jl—Apr. 18, 08. 1200 
W. 20c. ; 


MISCELLANEOUS. 


Fire Assaying. 
Use of Litharge in Fire Assaying. Eng & 
Min JI— Apr. 18, 08. 500 w. 20c. 


Oil Concentration. 


Ore Dressing, With Special Reference to. 
Oil Concentration. El Chem & Met Ind— 
May, 08. 2 figs. 4300 w. 40c. 


Silica, Determination of. 


The Determination of Silica. Evans W. 
Buskett. Min Wld—Apr. 25, 08. 1100 w. 
20c. 


Sulphur, Determination of. 


The Determination of Sulphur. Evans W. 
Buskett. Min Wld—Apr. 18, 08. 1100 w. 
20e. 


The Determination of Sulphur in Pig Iron 
and Steel by the Hydrogen Jet Method. Ran- 
dolph Bolling. Eng W 7, 08. 1 
fig. 2900 w. 20c. 


MINING ENGINEERING 


Accidents and Rescue Work. 


Report on the Causes of Winding Accel- 
dents at Collieries. Prof. R. D. S. Redmayne. 
Mech Engr— Apr. 24, 08. 9 figs. 5500 w. 
40c. Concluded. Discusses the Barrow and 
Rawdon colliery accidents. 


Rescue Apparatus in Coal Mines. Walter 
E. Mingramm. Eng & Min Ji—May 2, 08. 
4 figs. 1500 w. 20c. Describes the Drayer 
apparatus used extensively in Germany. 


Rescue Work in Collieries. Coll Grdn— 
Apr. 10, 08. 35 figs. 8000 w. 400. De- 
scribes the opening of a new rescue station 
in Lancashire and the competition trials of 
the various types of breathing apparatus. 


The Hanna, Wyoming, Mine Disaster. R. 
L. Harris. Min & Min—May, 08. 6 figs. 
4200 w. 40c. An account of the two ex- 
plosions, the probable causes and the con- 
ditions leading up to them. 


The Use of Oxygen Breathing Apparatus 
at the Hamstead Mine Fire. F. W. Gray. 
Can Min Jl—May 1, 08. 1900 w. 20c. 


Three Recent Shaft Accidents. Coll Grdn 
—Apr. 17, 08. 13 figs. 1800 W. 40c. Con- 
tinued. 


Coal .and Coal Mining. 


‘A Mechanical Substitute for the Shovel in 
Coal Mines. W. E. Hamilton. Eng & Min Jl 
—Apr. 18, 08. 2 figs. 3000 w. 20c. De- 
scribes a pit-car loading machine which loads 
coal at about 16 cts. per ton as against 18 
cts. to 40 cts. for hand loading. 


A Spraying Device for Laying Dust in 
Coal Mines. William Clifford. Min & Min— 
May, 08. 5 figs. 1800 W. 40c. Describes 
apparatus for removing dust from its lodg- 
ments and conveying it from the mine. 


Coal Washing. C. C. Myers. Sibley Jl of 
Engg—April, 08. 1800 w. 40c. 


Dust Made in Mining Coal. C. E. Scott. 
Min & Min—May, 08. 1 fig. 1700 w. 40c. 
Gives a comparison of the amount of dust 
made in cutting coal by chain and by punch- 
er machine. 


Mining Coal with the Panel System. Aud- 
ley H. Stow. Eng & Min J]—May 2, 08. 2 
figs. 4500 w. 20c. A discussion of opera- 
tion details with reference to concentration 
and the reduction of working costs. 


Need of Thorough Ventilation in Coal 
Mines. J. R. Robinson. Eng & Min Jl—May 
9, 08. 1900 w. 20c. Shows from a study of 
a large number of colliery disasters that lack 
of ventilation and presence of dust are the 


chief causes of explostons. 


Past and Future Coal Production in the 
United States. E. W. Parker. Min & Min— 
May, 08. 5 figs. 4400 w. 40c. 


Submarine Coal Mining. John Johnston. 
Can Min Jl—Apr. 15, 08. 1200 w. 20c. 
Paper read before the Mining Society of 
Nova Scotia, Mar. 25, 08. States problems 
connected with developing the coal-bearing 
strata along the eastern seaboard of Cape 
Breton. 


The Coal and Lignite Deposits of Mon- 
tana. Jesse P. Rowe. Min Wld—Apr. 25, 08. 
3 figs. 3100 w. May 2. 3 figs. 2000 w. 
Each, 20c. 


The Effect on Coal of Water and Fine 
Crushing. H. M. Chapman and Edwin Barn- 
hart. Iron Age—May 7, 08. 1 fig. 2000 w. 
20e. 


The Systematle Development of a Coal 
Mine. William Leckie. Eng & Min Jl—Apr. 
25, 08. 3 figs. 3600 w. 20c. Describes an 
irregular bituminous seam at Pocahontas, 
Va., where the various problems of mining 
haulage and ventilation have been effect- 
ively co-ordinated. 


Concrete in Mining. 


Notes on the Use of Concrete in Mines.— 
II. Cone & Const Eng—May, 08. 12 figs. 
1500 w. 40c. 


Copper, Cost of. 


Cost of Lake Superior and Montana Cop- 
per. James R. Finlay. Eng & Min JI—Apr. 


25, 08. 6000 w. 20c. States that conditions 
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in the Michigan mines are all unusually fav- 
orable while costs of smelting and refining 
the product of the Butte mines are high. 


Drilling, Cost of. 


Cost of Diamond Drilling in British Col- 
umbia. Eng Contr—May 6, 08. 1 fig. 3500 
w. 20c. 


Gold. 


Black Sand Tests. John M. Nichol. Mines 
& Min (Denver)—Apr. 24, 08. 3000 w. 20c. 


Gold Camp, Rawhide. 


Rawhide, Nevada. Algernon Del Mar. 
Eng & Min JI— Apr. 25, 08. 5 figs. 2100 w. 
20c. Discusses the district and its geological 
formations. 


The Gold Camp of Rawhide, Esmeralda 
Co., Nevada. Dr. Chas. A. Gehrmann. Min 
Sc—Mar. 19, 08. 2000 w. 20c. Describes 
the discovery and progress of a new desert 
Eldorado, the general geology and extent 
of unknown mineralized area. 


Hoisting Appliances. 


Skips and Gages. S. A. Worcester Min & 
Sc Pr—Apr 11, 08. 1 fig. 1900 w. 20c. Makes 
a specific comparison of a number of the im- 
portant features of the two devices in prac- 
tical operation with regard to their economy 
in ore hoisting. 


Hydraulic Mining. 


Hydraulic Mining in California. Maj. Wm. 
W. Harts. Sc Am—May 9, 08. 5 figs. 1500 
W. 20c. Describes methods used in impound- 
ing the debris. 


Iron. 


The Moose Mountain Iron Range, Ontario. 
J. J. Bell. Eng & Min Jl—Apr. 18, 08. 1 
fig. 800 w. 20c. 


Metal Mining, Problems in. 


On Some Unsolved Problems in Metal 
Mining. Prof. Henry Louis. Engr—May 1; 
08. 4800 w. 40c. Abstract of a lecture de- 
livered Apr. 27, 08, before the Institution 
of Civil Engineers. 


Mining Costs. . 


Structural Maps and Their Use in Making 
Up Reports. J. E. Tiffany. Min Sc—May 7, 
08. 1800 w. 20c. Discusses the advantages 
of topographical information in the calcu- 
lating of estimates of costs of development 
and construction. 


The Cost of Mining—General Conditions. 
James R. Finlay. Eng & Min Jl—Apr. 18, 
08. 5500 w. 20c. Discusses the factors con- 
trolling variations, stating that low costs in 
mining may mean greater expenses else- 
where, and that losses of ore are often neg- 
lected. 


Monazite. 


The Occurrence, Production and Commer- 
cial Value of Monazite. C. D. Test. Min & 
Min (Denver)—2300 w. 20c. From the 
Colorado School of Mines Bulletin. 
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Oil, Prospecting for. 


Prospecting in the Oil Fields of Eastern 
Colorado. Arthur Lakes. Min Sc—Apr. 23, 
08. 1 fig. 2000 w. Recites experiences in 
both surface and deep boring examinations 
in the front Range Oil Fields, with con- 
clusions and recommendations. Apr. 30. 1 
fig. 2000 w. Each, 20 cts. Describes the oil 
fields west of the continental divide, enum- 
erating five oil bearing zones. 


Ore Deposits. 


Formation of Mineral Veins. Sc Am— 
May 2, 08. 2900 w. 20c. I.—Gives an analy- 
sis of rocks and the metals extracted from 
them. 


Tendencies in the Study of Ore Deposits. 
Waldemar Lindgren. Min & Sc Pr—Apr. 25, 
08. 5500 w. 20c. Abstract of Presidential 
address delivered before the Geological So- 
ciety of Washington. Dec. 19, 07. 


Ore Handling. 


Modern Ore Handling Machinery.—lI. 
Walter G. Stephen. Iron Trade Rev—May 
14, 08. 3 figs. 4500 w. 20c. 


Sorting Ore at the New Kleinfontein Mill, 
Transvaal, South Africa. Edward J. Way. 
Eng & Min JI— May 9, 08. 800 w. 20c. 


Ore Values, Computation of. 


On Certain Errors in Computing Ore 
Values. Henry H. Knox. Eng & Min JiI— 
Apr. 18, 08. 4 figs. 1200 w. 20c. De- 
scribes errors in sampling; errors due to 
heterogeneous composition of each block of 
ore and errors in computing. 


Prospecting. 
The Churn-Drill as a Means for Prospect- 


ing. E. E. Carter. Min & Sc Pr—Apr. 25, 
08. 1000 w. 20c. 


Sampling Waste. 
The Problem of Sampling Mine Waste 
Dump. Henry S. Munroe. Min Wld—May 9, 
08. 3 figs. 1900 w. 20c. 


Shaft Sinking. 


Methods and Cost of Sinking a Shaft on 
the Rand with Some Good Suggestions on 
Drilling. Engg-Contr—Mar. 18, 08. 3 figs. 
3100 w. 20c. 


Record Shaft Sinking on the Rand Gold 
Field. Ralph Stokes. Min Wid—Apr. 18, 08. 
1 fig. 1100 w. 20c. 


Sinking a Concrete-Lined Mine Shaft. Eng 
Rec—May 16, 08. 3 figs. 1300 w. 20c. 


Stoping. 
Stoping Without Timbers. Marke Ehle, 
Jr. Min & Min—May, 08. 2 figs. 2600 w. 
40c. Discusses a method adopted to work- 
ing large ore bodies used at the Homestake 
Mine, Lead, South Dakota. 


Timbering. 


Timbering Methods in Missouri-Kansas Dis- 
trict. Otto Ruhl. Min Wid—May 2, 08. 9 
figs. 2900 w. 20c. Describes methods of 
lacing and swinging crib to strengthen ver- 
tical shaft timbering; square-set system em- 
ployed in inclined shafts, etc. 
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Tunneling. 


! A Modern Type of Mine Tunneling Ma- 
l chine. Silas A. Knowles and Walter E. Carr. 
Min Wid—Apr. 18, 08. 7 figs. 2900 w. 20c. 
; Describes a machine that will cut any form 
or size of tunnel, and can be operated by any 
kind of motive power. A plurality of chisel- 
edged drill bits are irremovably secured to 
1 cutter head, which is reciprocated by a 
motor. ö 


Deep Mining Tunnels in Clear Creek 
County, Colorado. H. P. Dickinson. Min 
Sc—Apr. 16, 08. 2 figs. 1300 w. 20c. Gives 
a brief account of some of the larger bores, 
their history, methods, etc. 


Zinc. 


Notes on Zinc.—III. A. Humboldt Sexton. 
1 Engr— Apr. 17, 08. 11 figs. 3200 w. 
40. 


MUNICIPAL ENGINEERING 


REFUSE DESTRUCTION. 


Seattle Plant. 
A 60-Ton Refuse Destructor in Seattle, 
Washington. Eng Rec—May 2, 08. 4 figs. 
4400 w. 20c. 


ROADS. 

Asphalt Paving. 

Detailed Cost of Jobs of Laying Asphalt 
Pavement in a Southern California City. 
Eng-Contr—Apr. 1, 08. 2300 w. 20c. 

The Binder Course in Asphalt Paving. J. 
G. Gabelman. Eng-Contr—Apr. 1, 08. 1300 
w. 20c. Abstract of a paper read before the 
Illinois Society of Engineers and Surveyors. 


Cement in Road Improvement. 


The Use of Cement in Road Improvement. 
T. H. McDonald. Cem Era—May, 08. 1 fig. 
1600 w. 20c. Paper read before the Iowa 
Association of Cement Users. 


Dust Prevention. 


Experiments with Dust Preventives on a | 


Road at Wayland, Mass. Eng Rec—May 2, 
08. 7100 w. 20c. Gives results obtained 
with various tar products and oil emulsions. 


The Cost of Oiling Roads in New York 
State. Eng News—May 14, 08. 1900 w. 20c. 


Paving Costs. 

The Average Unit Cost of Pavement Laid 
in 1907 in Representative Cities, Together 
with the Wages of Labor and Cost of Pav- 
ing Materials. Eng-Contr—Apr. 1, 08. 5200 
w. 20c. i 


Paving in London. 
Street Paving in London. Surveyor—Apr. 
17, 08. 2900 w. 40c. Gives a brief summary 
of the Metropolitan Paving Committee’s re- 
port. 


Street Cleaning and Waste Disposal. l 

Automobile Street Sweepers for the City 
of Paris. E. Bret. Génie Civil—Apr. 28, 08. 
15 figs. 4000 w. 60c. Apr. 25. 4 figs. 2500 
w. 60c. Describes a self-propelled sweeper 
in which nebulized water is sprayed on the 
pavement ahead of the broom roller for the 
purpose of agglomerating the dust particles. 

Report on Street Cleaning and Waste Dis- 
posal, New York City. Eng News—Apr. 23, 
08. 7000 w. 20c. Resume of investigations 
extending over a period of six months, made 
by a commission consisting of Messrs. H. 


de B. Parsons, Rudolph Hering and S. Whin- 
ery. 

Some Data on the Cost of Street Sweep- 
ing Taken from a Recent Report. Eng- 
Contr—May 6, 08. 2000 w. 20c. 


SEWERAGE. 


Bacteria in House Drains. 
Bacteria in House Drain Pipes. Dr. F. J. 
H. Coutts. Mun Engg—May, 08. 2200 w. 
40c. 


Sewage Disposal. 

Sewage Disposal Investigations by the 
University of Wisconsin. George Jacob 
Davis, Jr. Eng News—May 7, 08. 900 w. 
20c. 


Sewage Purification. 


The New Ohio Law Governing Water and 
Sewage Purification and Stream Pollution. 
Eng-Contr—May 6, 08. 1 fig. 1800 w. 20c. 

The Role of Colloids in the Purification 
of Sewage. J. H. Johnston. Surveyor— May 
1, 08. 1600 w. 40c. 


Soil Pipes. 
Sizes of Soil Pipes for Dwellings. Thomas 
S. Ainge. Dom Engr—Apr. 25, 08. 1900 w. 
20c. (Concluded. ) 
Ventilation of Sewers. 


Winnipeg’s Experiment with Sewer Ven- 
tilation Plants. Can Engr—May 1, 08. 1 
fig. 1700 w. 20c. 


WATER SUPPLY. 


Driven Wells, Cost of Cleaning. l 
Method and Costs ọf Cleaning riven 
Wells at Lowell, Mass. Robert J. Thomas. 
Eng News—May 7, 08. 800 w. 20c. 


Ground Water. 


The Behavior of the Earth to Water, with 
Special Reference to Ground Water Forma- 
tion. C. Metzger. Gesund. Ingr—Apr. 18, 
08. 4 figs. 11,000 w. 60c. 


Incrustation of Pipes. 


Experience with Water Pipe Incrustation 


at Quincy, Ill. Eng Rec—May 16, 08. 2800 
w. 20c. 


London Water. 
Chemical and Bacterial Examinations of 
the London Water Supply. Eng News—Apr. 
16, 08. 1500 w. 20c. 
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Keep The Pot Boiling! 


In this Furnace the blast keeps the lead in 
the pot continually moving and mixing, 
giving an even temperature through the 
entire body of metal, thus preventing it 
from burning on the side of pot, and 
throwing up dross. Melts 325 lbs. of lead 
in 25 minutes, at a cost of 234 cents. Easily 
moved—light and durable. Indispensable 
to all water works equipments. rite for 
prices. 
Catalogue shows other water works appliances 


THE WATER WORKS EQUIPMENT CO. 


PORTABLE GASOLENE FURNACE 180 BROADWAY, NEW YORK 


WORKS OF 
HALBERT POWERS 


GILLETTE 


The Authority on Contract Costs 


HANDBOOK OF COST DATA 


Filled with figures and facts that are invaluable 
to anyone interested in contract work or construc- 
tion ofany kind Flexible leather, gilt edges, 622 
pages, illustrated; $4.00 net postpaid. 


Ten Minutes 
A Month is all that is 


necessary to learn what 
articles of specific inter- 
est in your line have ap- 
peared during the pre- 
vious month in the 
technical periodicals of 


ROCK EXCAVATION—Methods and Cost 


Cloth, 5} x 7 in., 884 pages, 58 figures and il- 
lustrations; $3.00 net postpaid. 


EARTHWORK—And its Cost 


Cloth, 5 x 7 in., 260 pages, 50 figures and il- 
lustrations; $2.00 net postpaid. 


ECONOMICS OF ROAD CONSTRUCTION 


A monograph on earth, macadam and telford 
roads—how to construct them and keep tbem in 
repair. Cloth, 6 x O in., 49 pages, 9 illustrations; 
$1.00 net postpaid. 


Engineering News Book Department 
220 Broadway, New Yerk 


America and Europe. 
The Engineering Digest in 
each issue givesa classi- 
fied descriptive listingof 
all articles ofimportance 
appearingin the current 
technical press. 
CONSULT IT 
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New Orleans. 


New Orleans Waterworks. 
May 6, 08. 10 figs. 2300 w. 


Oakland, Cal. 

Outline of the New Water Supplies for 
Oakland, Cal., and Other Cities on the East 
Shore of San Francisco Bay. Philip E. Har- 
roun. Eng News—May 7, 08. 2 figs. 3300 
W. 20c. 


Water Pipes for Extensions. 

Determination of the Diameter of Water 
Pipes Used for Extensions to Existing Plants. 
D. M. Rother. Jl:fiir Gasb—Mar. 28, 08. 1 
fig. 4800 w. Apr. 4, 7200 w. 6 0c. 


Water Softening. 

„Operation of the Water Softening Plant at 
Oberlin, Ohio. Eng News—May 7, 08. 2000 
w. 20c. Discusses results of a four-year 
trial of lime and soda ash for softening the 
city water. 


Mun Jl & Engr 
20c. 
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Water Supplies from Catchment Areas. 


Some Notes on Water Supplies from 
Catchment Areas. T. Duncanson. Water— 
Apr. 15, 08. 3800 w. 40c. From the Jour- 
nal of the Royal Institute of Public Health, 
Mar. 1908. 


Water Works, Statistics of. 

Water Works Statistical Tables. Mun JI & 
Engr—May 6, 08. 9 pages. 20c. Gives 
data concerning municipal and private water 
works plants in the U. S. and their main- 
tenance compiled from information furnished 
by about 400 superintendents. 


MISCELLANEOUS. 


Small Parks. ` 
The Construction of Small Parks in Chi- 
cago. Linn White. JI W. Soc. Engrs.— Feb. 
08. 11 figs. 8000 w. 80c. Paper read be- 
fore the W. Soc. Engrs. Nov. 20, 07. 


RAILROAD ENGINEERING 


CONSTRUCTION. 


Austrian Alps. i 
New Railway Lines in the Austrian Alps. 
F. Hofer. Génie Civil—May 2, 08. 16 figs. 
3500 w.. 60c. 


Cincinnati, New Orleans & Texas Pacific. 
Reconstruction Work on Cincinnati, New 
Orleans & Texas Pacific R. R. Ry Age— 
Apr. 24, 08. 14 figs. 2400 w. May 1. 9 
figs. 2800 w. Each, 20c. 


O., C., C. & St. L. Ry. 

The Improvement of a Sliding Cut on the 
Cleveland, Cincinnati, Chicago & St. Louis 
Ry. Eng News- Apr. 30, 08. 1 fig. 1200 
W. 20c. 


Erie R. R., Jersey City. 
The New Four-Track Entrance of the Erie 
Railroad Into Jersey City. Eng Rec- Apr. 
18, 08. 7 figs. 3300 w. 20c. 


South Africa. 

Location Methods on the Natal-Cape Rail- 
way, South Africa. Engg Rec—May 9, 08. 2 
figs. 2300 W. 20c. Describes the methods 
adopted in the final survey and setting out 


of the line. 
MANAGEMENT AND OPERATION. 


Canal-Boat Transportation, Cost of. 
Calculation of the Cost of Transportation 
of Freight by Canal Boats. Herr Block. 
zent d Bau—Apr. 25, 08. 3500 w. 40. 
An analysis of the elements entering into the 
cost of transportation, with an illustrative 
example employing the formulas derived. 


Depreciation and Renewal of Equipment. 
Railroad Equipment—Depreciation and 
Renewal. Wm. Mahl. Bus. Man’s Mag— 
May, 08. 3300 w. 20c. Describes the prob- 
lem of depreciation charges as applied to 
railroads. 


Operating Expenses. 

Uniformity of Operation Necessary to Uni- 
formity of Accounts. Frank H. Crump. Ry 
Age—Apr. 24, 08. 2000 w. 20c. Gives the 
interstate commerce classification of operat- 
ing expenses by departments. 


Safety, Improvements Needed to Secure. 


Safety in American Railway Transport. 
Charles A. Howard. Cass Mag—May. 08. 
2900 w. 40c. Indicates lines along which 
improvement may be made. 


POWER AND EQUIPMENT. 


Coaling and Ash-handling Plants. 

Notes on the Design and Performance of 
Locomotive Coaling and Ash-handling Plants. 
Wilbur G. Hudson. Eng News—Apr. 16, 08. 
6 figs. 5000 w. 20c. 


Draft Gear. 

The Draft Gear Proposition. R. P. C. San- 
derson. Ry & Eng Rev—Apr. 25, 08. 2900 
w. 20c. From a paper presented at the 
meeting of the New York Railroad Club, Apr. 
17, 08. Describes repairs required which 
are an important item of expense in car 
maintenance. 


Locomotives. 

Burning Lignite Coal in Locomotives. O. 
N. Terry. Am Engr & R. R. Jl—May, 08. 
6 figs. 2200 w. 40c. Discusses the utiliza- 
tion of Wyoming or Northern Colorado coal 
in certain sections of the country in which 
the sub-bituminous and lignite coals are 
practically the only fuels available. 


Combustion and Heat Balances in Locomo- 
tives. Lawford H. Fry. Engg—aApr. 10, 08. 
10 figs. 13,500 w. 40c. Paper read before 
the Institution of Mechanical Engineers, 
Mar. 27, 08. 


Consolidated Type Locomotive, Great 
Northern Railway. Am Eng & R R Jl— 
May, 08. 4 figs. 1000 w. 40c. 
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Consulting Engineers 


THE ARNOLD (COMPANY 


ENGINEERS-—CONSTRUCTORS 
ELECTRICAL — C)VIL — MECHANICAL 
IDI LASALLE STREET 
CHICAGO 


Intercontinental Engineering Company 
R. Trautschold, M. E., Manager. 
126 Liberty St., NEW YORK, N. Y. 
Mechanical and Industrial Engineers. 
American and Foreign Agents, 


SPECIAL AMUSEMENT DEVICES 


Drawings, specifications and superintendence of all 


kinds of mechanical and electrical apparatus. Ideas de- 
veloped and drawings prepared for special machinery. 


F. L. NEWELL 
1 Madison Avenue, New York 
Engineer 


James B. McCord 


Assoc. M. Am. Soc. C. E. 
Civil Engineer 


Water-Works, Filtration, Reports on Properties of 
Public Service Corporations 


28 Broadway. NEW YORK. 


William D. Marks, Ph. B., C. E., 


Consulting Engineer and Statistician. 
Electric Railways. Oil Motor Cars. Gas Works. 
Electric Lighting Stations. 
Past Ex 


rt in Gas and Electricity to New York City, 
Buffalo and Citizens’ Gas Company, Indianapolis. 
Also other municipalities. 


Park Row Building, NEW YORK. 


H. Hall Marshall 


Consulting Engineer. 
Examinations, Tests, Reports. 


Plans and Specifications Prepared fee Complete 
Manufacturing Plants 


Power Plants 
Blectricity, Heating, Ventilation, Plumbing. 


South Penn Square Bldg., PHILADELPHIA, PA. 
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Consulting Engineers 
Alexander Potter, C. E., 
ene 3 and Sanitary Expert. 
Liberty Street, NEW ORK CITY. 


paced and sewage Disposa 
Water Su upply and 3 
Water and Electric Power. 
Valuations of Existing Plants— Expert Testimony— Plans 
and Estimates. 


C. A. P. Turner 
M. Am. Soc. C. E., Consulting Engineer. 


Bridges, Buildings, Manufacturing Plants. 
Reinforced Concrete Construction a Specialty. 


816-818 Phoenix Bidg., MINNEAPOLIS, MINN. 


W. W. Young, 


Consulting Engineer. 


Estimates, Financial and Engineering 
Box 199 Gen. P. O. 


St. Paul Bldg., NEW YORK. 


Examinations, 
Reports. 


Experience 


is a factor to be considered if you con- 
template the erection and equipment 
of factory buildings, installation of 


electric power, lighting, transmission, 


steam power, piping, heating, ventila- 
tion, sewage disposa and water supply. 
Send for booklet showing character of 
work executed in the past few years. 


FRANK SUTTON, E. E. 


Consulting Engineer 


91 WALL STREET NEW YORK 


Contractors 


Battle Creek Bridge Co. 


ENGINEERS AND CONTRACTORS 
reed Concrete Brid 


Reinfo 
Also Steel and Wooden Bridges. I dg: ile Driving 
Foundations, Plans, ete 


BATTLE CREEK, MICH. 


Fayette Engineering & Contracting Co., 
Civil, Mining and Contracting Engineers. 
Herbert M. Crawford. 


L. G. . 
B. L. Zearley 
Specialties: Coa uein of coal and Coke Pian 
the Development of Coa: Properti a SORMA 
IONTOWN, PA. 


UN 
Branch Office, BROWNSVILLE, PA. 
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Four-Cylinder 4-6-2 Compound Express 
Locomotive. Baden State Railways. Herr 
Courtin. Z V D I—Apr. 11, 08. 10 figs. 
1500 w. 60c. 


German Locomotives with Schmidt Super- 
heaters and Record of Trials. Prac. Engr 
(Lond)—Apr. 24, 08. 5 figs. 1700 w. May 
1. 1 fig. 2000 w. Each, 40c. 


Great Central Compound Engines and 
Their Work. Charles Rous-Marten. Engr— 
Apr. 24, 08. 3000 w. 40c. Gives particu- 
lars concerning the performance of the new 
three-cylinder compound locomotives de- 
signed and built for express service on the 
Great Central Railway. 


Heavy Pacific Type Passenger Locomotive 
for the New York Central Lines. Am Engr 
& R R JIl— May, 08. 6 figs. 900 w. 40c. 


Ten-Wheel Passenger Locomotive, St. 
Louis and San Francisco R. R. Am Engr & 
R R Jl—May, 08. 4 figs. 1400 w. 40c. 


The 4-Cylinder Locomotive in America. 
Mech Engr—Apr. 17, 08. 4 figs. 1600 w. 
Apr. 24. 6 figs. 1400 w. Each, 40c. De- 
scribes tandem 4-cylinder compound loco- 
motive of the Consolidated type, used on the 
N. Y. C. & H. R. R. 


The Performance of a Four-Cylinder Loco- 
motive. Engr— Apr. 10, 08. 34 figs. 1800 
W. 40c. Gives charts and diagrams con- 
cerning the performance of a large 4-cyl. 
engine of novel design. 


Railway Stations. 


Large Railway Stations. Engr—Apr. 10, 
08. 13 figs. 1600 w. Crewe. (Continued. ) 


Apr. 17. 8 figs. 1600 w. May 1. 5 figs. 
2600 w Each 40c. Describes stations at 
Crewe (Apr. 10 and 17) and Reading (May 
1). 

Union Terminal at Washington, D. C.— 
Main Power Plant. Ry Age—aApr. 24, 08. 6 
figs. 1700 w. 20c. 


Signaling on Locomotives. 


Automatic Signaling on Locomotives. 
West Elecn—Apr. 18, 08. 4 figs. 1900 w. 
20c. Describes systems recently tested on 
two English railways. 


| Track. 


Australian Timbers for Cross Ties. C. O. 
Burge. Eng Rec- Mar. 21, 08. 2700 w. 
20c. 


Handling Rails With a Locomotive Der- 
rick, Western Pacific Ry. Ry & Eng Rev— 
Apr. 18, 08. 3 figs. 900 w. 20c. 


New Rail Sections and Rail Specifications 
of the American Railway Association. Eng 
News—May 14, 08. 2 figs. 4800 w. 20c. 


Specifications for Bessemer and Open 
Hearth Rails. Iron Trade Rev—Apr. 30, 08. 
4 figs. 3100 w. 20c. 


Standard Tie Plates. Ry Engg & M. of 
Way—May, 08. 5 figs. 1900 w. 20c. 
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The Railway Track of the Past and Its 
Possible Development in the Future. J. W. 
Schaub. Proc. JI W Soc Engrs—Feb. 08. 9 
figs. 15,000 w. 80c. Paper with discus- 
sion read May 29, 07 before the W. Soc. of 
Engrs. 


STREET AND ELECTRIC RAILWAYS. 


Accounting. 


Depreciation in Electric Railway Account- 
ing. Daniel Royse. Elec Rev—May 2, 08. 
5200 w. 20c. A paper presented at the 
meeting of the Iowa Street and Interurban 
Railway Association, Des Moines, lowa. 


The Accounting System of the Memphis 
Street Railway Company. St Ry Jl—May 
16, 08. 3400 w. 20c. 


Brakes. 


The Life of Brake Shoes. G. E. Tracy. 
Elec Tr Wkly—Apr. 16, 08. 2 tables. 2000 
w. 20c. 


The Pringle Emergency Tramway Brake. 
Elec. Engg (Lond)—Apr. 30, 08. 5 figs. 
2300 w. 40c. Describes a brake which con- 
sists of shoes or skids of iron or steel, shaped 
below to the profile of the upper part of the 
rail groove, but less deep, and provided 
above with a flange. These skids are hung 
close up to and just in front of the car wheels 
by a slotted link under pressure from com- 
pression springs, so that when free the skid 
drops into the rail groove while the wheel 
fiange mounts the trailing end of the skid 
and so brings upon it the weight normally 
carried by the wheel. 


Cars, Maintenance and Repair of. 


The Car Equipment Department of the 
Interborough Rapid Transit Company— 
Maintenance and Repair Shop Practice. St 
Ry Ji—Apr. 25, 08. 16 figs. 8000 w. 20c. 


Construction. 


Recent Work on the Fairmont & Clarks- 
burg (W. Va.) Traction Company’s System. 


St Ry Jl—May 16, 08. 10 figs. 2600 w. 
20c. 
Electrification. 


From Steam to Electricity on a Single- 
Track Road. J. B. Whitehead. Proc. Am. 
Inst. E. E—May, 08. 3 figs. 10,900 w. 80c. 
A paper to be presented at the 25th annual 
convention of the American Institute of 
Electrical Engineers, Atlantic City, N. J., 
June 29-July 2, 08. Reviews the values of 
impedance of the circuit consisting of trolley 
and track, and gives method for calculating 
same and suggestions as to the methods of 
constructing current and power curves for 
single-phase equipments. 


Express Service. 


Electric Express Service at Birmingham, 
Ala. St Ry Jl—May 16, 08. 5 figs. 2000 
W. 20c. 
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Alr Compressors. 

Air Pumps. 

Aluminum. 

Ammet ers. 

Asbestos Goods. 

Ash Ejectors. 

Barrows. 

Bearings. 

Belting. 

Blowers. 

Blue Print Machines. 
Boiler Covering, 
Boilers and Furnaces. 
Boiler Tube Scrapers. 
Bolt and Nut Machinery. 
Bolts, Rivets, Nuts, Etc. 
Boring Machinery. 
Brakes. 

Brick. 

Brick and Tile Machinery. 
Bridges. 

Briquetting Machines. 
Buckets. 

Buffers, 

Buoys. 

Cableways. 

Calculating Machines. 
Cars, Dump. 

Castings. 

Cement. 

Cement Block Machines. 
Cement Making Plant. 


Centrifugal Drying Machines. 


Chains and Cables. 
Chimneys. 

Clutches. 

Coal Handling Plant. 
Cocks. 

Colliery Plant. 

Concrete Block Machines. 
Concrete Mixers, 
Concrete, Reinforced. 
Condensers. 

Contractors’ Lights, eBupplice: 
Conveyors, 

Couplings. 

Cranes, Travellers. 
Creosoting. 

Crucibles. 

Crushing Machinery. 
Derricks. 

Disinfectors. 

Distilling Apparatus. 
Diving Apparatus. 
Drawing Instruments. 
Dredges. 

Drills, 

Drop Forgings. 

Drying Apparatus. 
Dynamos, 

Electric Arc Lamps, 
Electric Bells, Signals. 
Electric Cables. 
Electric Lighting Plant. 
Electric Motors, 
Electric Tools. 
Elevators. 

Emery Wheels. 
Engine and Boller Fittings. 
Engines, Gas, Oil and Steam. 
Engines, Locomotive, 
Engines, Marine. 
Engines, Portable. 
Engines, Pumping. 
Excavators. 

Exhausters, 

Expanded Metal. 
Exploders. 

Explosives. 

Fans and Blowers. 
Feed Check Valves. 
Feed Water Heaters. 
Feed Water Regulators. 
Fence and Railing.. 
Files. 

Filtering Apparatus. 
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Fire Extinguishing Appa- 


Tatus. 
Forging Machines. 
Frogs. 
Furnaces for Refuse. 
Furnaces. 
Fuses, 
Garbage Furnaces. 
Gas Engines. 
Gas Exhausters. 
Gas Producers. 
Gas Works Plant. 
Gates and Valves. 
Gauge Glasses. 
Gauges. 
Gear Cutters. 
Gearing. 
Girders. 
Glazing. 
Gold Dredges. 
Governors. 
Graders, 
Graphite. 
Hammers. 
Heating Apparatus. 
Hoisting Machinery. 
Hose. 
Hydrants. 
Hydraulic Machinery. 
Hydraulic Presses. 
Hydraulic Rams. 
Igniters. 
Ice Machinery. 
India Rubber Goods. 
Indicators, 
Injectors. 
Instruments, Surveying. 
Insulating Materials, 
Iron Founders, 
Iron. 
Jacks. 
Jointing Materials. 
Laborers. 
Ladles. 
Lamps. 
Lathes. 
Lighting Apparatus. 
Lightning Conductors. 
Lock Nuts. 
Locomotives, 
Lubricants. 
Lubricators. 
Machine Tools, 
Manganese Steel. 
Manhole Covers. 


Mathematical Instruments. 


Metaline. 

Metallic Packing. 
Meters. 

Mineral Wool. 

Mining Machinery. 
Molding Machines. 
Nut-Making Machines. 
Oil Cans. 

Oil Extractors. 

Oil Filters. 

Ore Crushing Machinery. 
Packing. 

Paints, Wood Preserving. 
Paints, Steel Preserving. 
Paints, Teredo Proof. 
Paving Blocks. 
Perforated Metals. 
Picks, Shovels. 

Piles and Pile Drivers. 
Pile Shoes. 

Pipe Bending Machines. 
Pipe, Sewer. 

Pipe, Water. 

Pipe Tapping Machines. 
Pistons. 

Planing Machines. 
Plates. 

Pneumatic Tools. 
Portable Engines. 
Portable Railways. 


Pottery, 

Preservatives, Wood. 
Propellers, 

Prism Glass. 

Pulley Blocks. 

Pulleys. 

Pulverizers, 

Pumps and Pumping Machin- 


ery. 
Punching Machines. 


Rails. 

Rail Benders. 

Railway and Contractors’ 
Plant. 

Railway Rolling Stock. 


Railway Signals. 

Recording Instruments. 

Refrigerating Machinery. 

Rivets, 

Riveting Machines. 

Road Rollers. 

Road Machinery. 

Rock Drills. 

Roofing Supplies. 

Roller Bearings. 

Rope Tramways. 

Rope. WIre. 

Runways. 

Saws. 

Scarifiers. 

Scrapers. 

Screens, 

Searchlights. 

Second Hand Tools, Machin- 
ery. 

Shovels and Spades. 

Skips. 

Springs. 

Steam Engines. 

Steam Hammers, 

Steam Pipes. 

Steam Shovels. 

Steam Traps. 

Steam Turbines. 

Steel for Reinforced Concrete. 

Steel, Structural. 

Stokers, Mechanical. 

Stoneworking Machinery. 

Street Sweepers, Hand Ma- 
chines. 

Superheaters. 

Switchboards. 

Switches and Crossing. 

Tanks. 

Telegraph Instruments. 

Telegraph Wire and Cables. 

Telephones. 

Testing Machines. 

Ties, 

Time Registers, 

Tools, Pneumatic. 

Tube Wells. 

Turbine Pumps. 

Turntables. 

Valves, 

Vault Lights. 

Ventilators. 

Vises. 

Voltmeters. 

Wagons. 

Water Meters. 

Waterproofing Materials. 

Water Purifying Apparatus. 

Water Wheels. 

Weighing Machines, 

Welding. 

Wheelbarrows, 

Whitewashing and Painting 
Machines. 

Winches. 

Windlasses. 

Windmills. 

Windows. 

Wire Rope. 

Woodworking Machinery. 
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Generating and Distributing Systems. 


Generating and Distributing System of the 
Portland, Ore., Railway, Light & Power Co. 
Elec Wid—Apr. 18, 08. 9 figs. 3800 w. 
Apr. 25. 2 figs. 3200 w. Each, 20c. 


Power Generating and Distributing Sys- 
tems of the United States Railway Company 
of St. Louis. E. D. Smith. Elec Ry Rev— 
Apr. 18, 08. 5 figs. 2500 w. 20c. 


Power Station for Delaware & Hudson Co. 
St. Ry. JI— May 9, 08. 4 figs. 2000 w. 20c. 


The Reconstruction of the Power System 
of the United Railways & Electric Company 
of Baltimore. St Ry JlI—May 9, 08. 21 figs. 
5900 w. 20c. 


. High-Tension Railways in Europe. 


The Present Status of High-Tension D. C. 
and A. C. Railways on the Continent of Eu- 
rope. St Ry Ji—Maey 2, 08. 3 figs. 1500 
w. 20c. 


Location, Economic. 


Economic Location of Electric Railways. 
Robert H. Baldwin. St Ry Jl—May 9, 08. 
1300 w. 20c. 


Overhead Lines. 


Maintenance of Overhead Lines and Elec- 
trical Equipment by the Indiana Union 
Traction Company. St Ry Jl—Apr. 18, 08. 
8 figs. 3000 w. 20c. 


Tangential Method of Trolley Wire Sus- 
pension, as Applied on Derby Tramways. 
Tram & Ry Wld—Apr. 2, 08. 8 figs. 2900 
W. 40c. f 


Reinforced Concrete Work. 


Reinforced Concrete in Electric Railway 
Construction. N. M. Stark. Street Ry Jl— 
May 2, 08. 2100 w. 20c. Paper read at 
the Des Moines meeting at the Iowa Street 
and Interurban Ry. Association, Apr. 23. 


Single-Phase Railways. 


Murnau-Oberammergau Single-Phase Rail- 
way. Cyril J. Hopkins. Elec Rev—dApr. 4, 
08. 4400 w. 20c. Describes a single-track 
road equipped for a trolley pressure of 5,500 
volts at sixteen cycles, water power, sup- 
plied at the head of 78 ft. by a canal % 
mile long, being employed for the generation 
of current. 


The Maggia Valley, Switzerland, Single- 
Phase, 500-Volt Railway. Frank Koester, 
Elec Rev—Apr. 25, 08. 4 figs. 1300 w. 20c. 


The York and Hanover, Pa. Single-Phase 
Railway. St Ry Jl—Apr. 25, 08. 6 figs. 
1200 w. 20c. 


Sleet Brush for Third Rail. 


Improved Third Rail Sleet Brush. F. J. 
Stevens. Elec Ry Rev—Apr. 18, 08. 4 figs. 
600 w. 20c. 


Substations. 


Standard Railway Converter Substations. 
J. E. Woodbridge. Gen. Elec Rev—May, 08. 
8 figs. 5300 W. 20c. 


The Avoca Substation of the Lackawanna 
& Wyoming Valley Railroad Company. St 
Ry JI— May 16, 08. 6 figs. 3000 w. 20c. 


The Determination of the Economic Loca- 
tion of Substations in Electric Railways. 
Gerard B. Werner. Proc. Am. Inst. E. E. 
—May, 08. 1 fig. 4000 w. 80c A paper 
to be presented at the 25th annual conven- 
tion of the American Institute of Electrical 
. Atlantic City, N. J., June 29-July 
2, 08. 


Subway, London. 


The Completion of the First Tramway 
Subway in London. Tram & Ry WId— Apr. 
2, 08. 13 figs. 1600 W. 400. Describes 
the extension connecting the subway under 
Aldwych with the tramways on the Victoria 
Embankment. 


Track. 


Conductor Rail Measurements. S. B. For- 
tenbaugh. Proc. Amer. Institute E. E.—May 
08. 7 figs. 2000 w. 80c. A paper to be 
presented at the 25th annual convention of 
the American Institute of Electrical Engi- 
neers, Atlantic City, N. J., June 29-July 2, 
08. Discusses leakage, insulation and re- 
sistance measurements made on the Metro- 
politan Street Railway and contingent lines, 
London. 


Maintenance of Tramway Track. Tram & 
Ry Wld—Apr. 2, 08. 5 figs. 1100 w. 40c 
Discusses the grinding of rail joints, eta 
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